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San Francisco commercial buildings are being rewired now. 


Contractors have done a $678,000 business. ... Read page 19. 
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~ Hook-on Instruments 


Can Help Keep Production Rolling 














Type CF-1 
INKLESS recording ammeter (with 


\ 
yr split-core current transformer) 


aS 


The AK-7 is made for tight places. Here it is being used 
for a quick, easy measurement of voltage-regulator current. 


The ease of making tests encourages routine testing and promotes 
good maintenance, which prevents production delays. 


Emergency tests can be made without cutting conductors—thus 
avoiding shutdowns. 


ODAY, when motors and other electric equipment are being 
"lh wo to the limit and may be overloaded, frequent testing of 
circuit conditions will often avert serious production delays. These 
instruments will take care of almost all your testing work. 


The volt-ammeter is ideal for emergency tests where a fast check of 
Sesmtne oc VOLES end AME, Mech eed ¢ cow circuit conditions is needed. It measures both VOLTS and 
ductor to measure amperes. Connect the voltage leads (as AMPERES. Having six a-c ranges, it’s really six instruments in one 
shown above) to measure volts. With this one setup, you can —0-15/60/150/600 amperes and 0-150/600 volts. 


make either measurement just by flicking thie selector switch. 

The INKLESS feature of the recording ammeter makes it the handi- 
est of recorders for general 
plant maintenance. With no 
pen to start and no inkwell 
to fill, it’s ready to be hooked 
around a conductor and start 
recording at a moment’s 
notice. 
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Checking motor load with the CF-1 recording ammeter and 
split-core current transformer. 
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Cat. No. 258P 


Metering equip. 
ment — Main and 
= Switch 





















Cat. No. 74-6 


60 amp. Main and 
Range Switches 
with 6 Circuits. 














Cat. No. 52-4 
60 amp. Outdoor 
Main and Range 
Switches with 4 
Circuits. 


Cat. No. 74-4 












































Cat No. 74-4 Interior — Solder- 
60 amp. Main and less Connectors in 
Range Switch, with View. 

4 Circuits. 


















Cat. No. 81 


Outdoor — Ser- 
vice Switch — 
60 amp: 


Compact, look swell, sold- 
erless connectors, knuckle room 
aplenty, ample knockouts, as easy 
to install as hanging a picture. 
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ITCHES, 0-7” 


A é # 1250 Atlantic Ave., 


Brooklyn, N. Y. 


Please send, free of charge, Murray 
Switch Catalog. 









Cat. No. 72 125-250 V., 3 Poles, 
Main or Range 2 Blades, 2 Cart. 
Switch —60 amp. Fuses, S. N. 
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GIVES YOU ALL 
FOUR IN ONE UNIT 


@ MAGNETIC MOTOR STARTER 

@ MANUAL MOTOR-CIRCUIT SWITCH 
@ MOTOR OVERLOAD PROTECTION 
@ NOFUZE CIRCUIT PROTECTION 


Here’s everything you need for the motor 
circuit in one compact, easily installed unit. 
You save wiring, installation time, space. 

Available in dust-tight, watertight or ex- 
plosion-resisting enclosure. Push button 
built-in or mounted separately. 


NOFUZE CIRCUIT BREAKER 


Eliminates conventional fuse equipment. 
Acts as manual disconnect switch in “Off” 
position. Bi-metal gives positive protection 
against short circuits and severe overloads. 

“‘De-ion” principle quenches arcs in- 
stantly and saves contacts. Impossible to 
hold closed on short circuit. Positive indi- 
cation of circuit condition. Nothing to renew 
or replace when restoring service. 


“DE-ION’”? LINESTARTER 


Starts, stops and protects the motor. 
Provides across-the-line magnetic starting. 
Gives full protection against overload and 
under-voltage. 

Operation by push button, float or pres- 
sure switch. “‘De-ion’”’ quenchers protect 
contacts. Bi-metal gives accurate, unvary- 
ing overload protection. Vertical magnet 
operation speeds contact opening and pre- 
vents accidental operation. 
WESTINGHOUSE ELECTRIC & MFG. CO. 


EAST PITTSBURGH, PA. 
jJ-21148 





WESTINGHOUSE “DE-ION” 
MOTOR WATCHMAN 


Manual Across-the-line Starter 
for Motors up to 71, hp. 
CLASS 10-100 


Quick - make, quick - break 
toggle action prevents “teas- 
ing’ contacts. “On,” “Off,” 
“Tripped” positions self-in- 
dicating. Bi-metal disc over- 
load protection. ‘“De-ion”’ 
protection for contacts. Ample 
wiring space. Rust-resisting 
parts. Silver contacts. Key- 
hole mounting for quick, easy 





installation. 


WESTINGHOUSE 
SAFETY SWITCH 


For Circuit Protection 


Diamond-pointed break jaw 
and extended-blade construc- 
tion prevent burning and 
beading of contacts. One- 
piece copper construction 
saves money by preventing 
power loss. Quick - make, 
quick-break on Types A and 
C. Ample space for wiring. 
Solderless lugs. ‘‘De-ion” arc 
quenchers on 575-V switches. 


“WESTINGHOUSE. 
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FOR PRODUCTION INSURANCE 


WESTINGHOUSE 
“DE-ION” LINESTARTER 


Magnetic Across-the-line 
Starter 
CLASS 11-200 


Push-button operated—built- 
in or mounted separately. 
Small, compact construction 
saves space. Bi-metal over- 
load protection — hand or 
automatic reset. ‘De-ion” 
protection for contacts re- 
duces maintenance. Vertical 
magnet operation speeds con- 
tact opening and prevents 


accidental operation. 


WESTINGHOUSE 
AB-I BREAKER 


For Circuit Protection 
Eliminates switch and fuses. 
Bi-metal overload protection. 
“De-ion” protection for con- 
tacts. Saves maintenance 
time and production time— 
circuit outages can be re- 
stored by operator. No live 
parts exposed. Door opens 
only when switch is in “Off” 
position. Occupies approxi- 
mately 40% less space than 

switch and fuses. 
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SANGAMO ELECTRIC COMPANY 





SPRINGFIELD 
ILLINOIS 
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‘ROEBLING 


“Bridges a Century with Wire’’ 
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100 years ago John A. Roebling founded the company which still bears his name. 


» » Today, after a century of service, the name Roebling is still synonymous with 


leadership in wire manufacture, improvement and application. 


» » In celebrating its 100th Anniversary, Roebling looks forward to the opportunity 


of serving industry in even greater measure than ever before. 





JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, NEW JERSEY 










Wakefield BEACONS 


light the way...in new 


See why the BEA 


For offices, stores and all types of 
commercial lighting jobs every- 
where, they’re picking the BEA- 
CON. And there’s reason behind 
the BEACON’S popularity! 


First, the BEACON is a Certified 
Fleur-O-Lier. It is checked and 
certified by impartial Electrical 
Testing Laboratories to standards 
that assure top-notch lighting per- 
formance, dependable, balanced, 
trouble-free operation. 














Take a look at seeing conditions in the offices of 
the City Treasurer. This is typical of the way the 
Wakefield BEACON is being installed in Los An- 


Second, simple and modern in de- 
sign, the BEACON provides gen- 
erous, diffused light that helps 
speed seeing, attract customers, 
increase comfort. It gives fluores- 
cent lighting at its best. 


Third, with all these advantages, 
the BEACON is a lower-priced 
unit ...a feature that makes a dif- 
ference in closing many a sale. 
Why not make the BEACON your 
guide to greater sales? 


Wakefield also makes many other fluorescent lighting fixtures for commercial use. 


geles City Hall for better work, with less eyestrain. 


CON can lead you to greater sales! 
Y 
| 





DO YOU KNOW 


that the BEACON 
has a new im- 
proved construc- 
tion that makes 
re-lamping easier? 
Write for details. 
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THE F. W. WAKEFIELD BRASS COMPANY 


HEXM Contract Park, Vermilion, Ohio 
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AS OUTLET BOX OTTO SEZ: 





YOU'LL SEE THE LIGHT, 
TOO, WHEN YOU USE 
SECURITY. [T’LL WRAP 
UP ANY SPLICING JOB 
FOR KEEPS. ASK YOUR 
WHOLESALER! 








NON-RAVELING 
STRAIGHT TEARING 
HIGH TENSILE STRENGTH 
HIGHLY INSULATING 
STRONG ADHESION 








UNITED STATES RUBBER COMPANY “od, 


ROCKEFELLER CENTER * NEW YORK 


ALSO MANUFACTURERS OF U.S. ELECTRICAL WIRES AND CABLES 
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Many of your present sources of business have a real 


ae TU 


need for Automatic Electric intercommunicating systems. Pri- 





vate telephones are finding an ever-increasing acceptance in 
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homes, small factories and shops, garages, stores, schools, — tdealfones—Wall type with molded handsets. 
Offered with one or five buttons for « 
hospitals, etc. talking service up to ten stations. 





You can make extra sales and extra money for yourself in 
this market. Supplying your customers with the private tele- 
phones they want fits right in with the business you do every 
day. In addition to selling the equipment, the labor and mate- 


rial you supply add to your profits. 


Ask your electrical wholesaler about the 





Automatic Electric line, today. If he can- 


Intercoms—Supplied in both desk and wall 
styles—with molded plastic handsets. Common 
talking systems of two to eleven stations. 


not give you the information you need to 


get into this profitable business, write us 





direct! There is no obligation. 


Your wholesaler should have 
this display carton. Ask to 
see it. Find out how easy it 
és to install the Idealfone. 


AUTOMATIC & ELECTRIC 


PRIVATE INTERIOR TELEPHONE SYSTEMS nein inna Tekphone Sys 


Distributed by: AMERICAN AUTOMATIC ELECTRIC SALES COMPANY, 1033 West Van Buren Street, Chicago, Illinois tems. Provide dial service and secret connec- 
tions for from ten stations up. Telephones in a 


Seles and Service Offices in Principal Cities ¢ In C da: C dian Teleph & Supplies Limited, Toronto variety of types. 


These systems are designed for private service. They are not 
intended to be connected with the public telephone system. 
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WHY SIT DOWN ON THE JOB? 


END NEEDLESS INTERRUPTIONS! 


THERM-A-TRIPS 


(fuses with thermal cutout) 


give complete, flexible, economical 
protection to a circuit and its equip- 
ment under all conditions. 
End needless interruption of 
circuits, but never interrupt 





safe operation at any time. 
Withstand a normal increase in starting current, blow 





on short circuit, protect against sustained excessive 
overloads. No moving parts, no mechanism to set. 
Operate regardless of length of time in service. The 
plug type indicates positively whether blown by over- 
load or short circuit. For individual motors or circuits 
with motor-driven apparatus. Plug type, 125 volt; 
cartridge types, 250 and 600 volts. Ask your dealer 
or write for our Bulletin 405. 


<S> THE CHASE-SHAWMUT COMPANY | 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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There are 24 rows of MILLER FLUORESCENT TROFFERS recessed 
in the plaster ceiling of this 70’ x80’ room, providing Austin draftsmen 
with cool, well-distributed, shadowless light to aid their vital work, 














Here in The Austin Company’s new 
drafting room...men who are speed- 
ing the building of America’s defense 


plants work better, faster under 
MILLER FLUORESCENT TROFFERS’. 
When engineering “‘experts’’ 
select MILLER lighting for their 
own use, what more need be said! 


sk MILLER TROFFERS—a proven and 
guaranteed Continuous Recessed 
Fluorescent Lighting System, ideal 
for offices, banks, drafting rooms, 
commercial establishments and 
many types factories with acoustical 
or other hung ceiling constructions. 
Write for helpful new Bulletin 2G. 


MILLER OFFERS A COMPLETE LINE of incandescent and 
fluorescent lighting equipment, including the well- 
known IVANHOE “50 FOOT CANDLER” (RLM Con- 
tinuous Wireway Fluorescent Lighting System unex- 
celled for modern plant lighting), and backed by 
almost 100 years of commercial and industrial lighting 
specialization. Here is the specialized, unbiased lighting 
service that can help you win more and bigger jobs. 


}; ie > MILLER 2» 2 oe & 
MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 
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EXPLOSION-PROOF AND 
DUST-TIGHT FITTINGS 


COUPLINGS AND CONNECTORS FOR ELECTRICAL 
METALLIC TUBING AND RIGID CONDUIT (HEAVY WALL) 


ENTRANCE FITTINGS, ECONOMICAL CONDUIT 
CLAMPS, ETC. COUPLING 


A FEW OF THE HUNDREDS 
OF APPLETON TYPES.... 


Save Money on Every Job! 


The name “Appleton;” 
the registered trade- 


mark,“Unilets;” or the 


BY Me 
“All fiteitigg$r6m Appleton,” noted on your order, means a quicker Tom famous gircle-A Apple 
ton trade-mark shown 


start, and no , delays, on every job! The complete Appleton line includes Ae aan cieeennnenanee 

every fitting you need for every type of work—from switch and outlet Ja a st ae alga 5 al 

boxes and connectors, to big, rugged explosion-proof equipment. : Sounee gentet 
Every Appleton fitting is skilfully designed to make it easy to install, 

and to give it maximum strength without excess weight. Wireways are 

smooth and roomy. Cast in Appleton’s own foundries insures sturdy 

malleable bodies free of holes, blemishes and gating marks as well as 


a stable and sure source of supply. 


Whatever the kind of job—or its size—save time and money by 
Specifying Appleton fittings—STANDARD FOR BETTER WIRING! 


SOLD THROUGH WHOLESALERS 


APPLE 


ONDUIT FITTINGS * OUTLET AND SWITCH BOXES'# 















Battelle 
and Buckeye 


TWO DISTINGUISHED 
NAMES 












Among men of industry, the Battelle 
Memorial Institute stands high for 
achievement in scientific research and 
materials development. 








With electrical contractors, the name 
Buckeye signifies first quality and top 
performance in electrical conduit. This installation of 2” Buckeye Conduit in the new addition to 


; ; ; the Experimental Laboratories of the Battelle Memorial Institute 
It is no mere coincidence that Buckeye at Columbus, Ohio, is an exceptionally fine example of close 
Conduit was selected for the recently the conduit was’ incialied “by the ‘Wels Misctele’ Ganga af 
completed addition to the beautiful Cee. 
Battelle building in Columbus. For 
Buckeye is the largest selling conduit in 


America, as well as the finest. 


























Made as an important specialty by 
Youngstown, Buckeye Conduit is fabri- 
cated of materials quality-controlled and 
quality-guarded throughout every opera- 
tion to the finished product, on machines 
that are the last word in efficiency, by 
men whose long years of experience 
have made them artists of perfection. 


MATERIALS, MEN and MACHINES - 
they bring you Buckeye-- most reliable 
rigid steel electrical conduit, easy to 
handle, easy to bend, ideal for close work 
and affording complete protection to 
your wiring. 26-19D 


Manufacturers of Carbon, Alloy and Yoloy Steels 


YOUNGSTOWN SHEET AND TUBE COMPANY, General Offices, YOUNGSTOWN, OHIO 


Conduit - Sheets - Plates - Bars - Rods - Wire - Nails - Tin 
Plate - Pipe and Tubular Products - Tie Plates and Spikes 
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Cat. No. SA3333 SHUTLBRAK 
Switches mounted directly on a multiple 
spindle drill press—within easy reach 

of operator. 


Conveyor sysiem controlled by two 30 
amp. and one 60 amp. SHUTLBRAK 
Switches, grouped for easy access. 














Detail of Shuttle Assembly, showing ON position P 
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use the Safety Switch 


with the new switching principle — the 


2A Shutlbrak Switch 


This is a front operated switch, 
embodying entirely new ideas in 
both design and construction. 


The line and load switch parts are 
enclosed in the completely insulated 
shuttle, which contains the movable 
make and break elements—the aux- 
iliary contacts on the ends of the 
compression spring, and the main 
contact roller. All current-carrying 
parts are silver plated for low re- 
sistance contacts. 


The switch is equipped with @ 
Kamklamp fuseholders for either 
ferrule or knife blade types of fuse 
terminals. The switchbox is finished 
in attractive gray enamel and has 
ample room at top, bottom and be- 
hind the switch unit for wiring and 
connecting space. The entire as- 
sembly may be removed from box 
for greater ease in pulling in wires. 


The @ Shutlbrak switch is avail- 
able either with or without an inter- 
locking arrangement between the 
operating switch lever and the door 
of the fuse compartment. It may 
be had for either surface or flush 
mounting. 


The @ Shutlbrak is a high qual- 
ity, horse-power rated, heavy duty 
industrial switch for motor control, 
service entrance, or any installation 
requiring an operating switch. 

Capacities at present: 30 to 400 
amp., inclusive, for 250 volts AC or 
DC, and 575 volts AC, in 2, 3 and 4 
poles. (Larger capacities in prepar- 
ation.) Approved by Underwriters’ 
Laboratories as an Enclosed Switch. 


For detailed information and 
prices write for Bulletin No. 59. 
Frank Adam Electric Company, 
St. Louis, Mo. 

















AGAIN 


GENERAL ELECTRIC 
REDUCES LAMP PRICES: 


New low prices mean more sales of 


G-E MAZDA FLUORESCENT LAMPS 


FFECTIVE August ist, General Electric 

announces lower prices on its entire line 
of G-E MAZDA F (fluorescent) lamps. The in- 
creasing demand for this new, cooler, high 
efficiency light source has resulted in even 
greater manufacturing economies. In line with 
long established policy, General Electric passes 
these savings along to your customers. This is 
another step in the reduction of the cost of bet- 
ter light for better sight. 
Since G-E MAZDA F lamps were first introduced 
in 1938, light output has been increased as 
much as 40% and as of August Ist, prices have 
been reduced as much as 52%. When you buy 
fluorescent lamps, make sure you are taking 
full advantage of G-E research that is producing 
lamps that give maximum light for the current 
consumed. Look for the G-E monogram on 
every tube. 


Remember Quantity Purchase Discounts! 


Remind customers who buy lamps for small factories, 
offices, stores, apartments, and restaurants of the dis- 
counts on quantity purchases of all large type G-E 
MAZDA lamps, including G-E MAZDA F lamps. For 
example, they can buy $5 worth of lamps for $4, $15 
worth for $11.25. And there are larger discounts avail- 
able to contract purchasers! 


14 











NEW LOW PRICES ON G-E MAZDA F LAMPS 
August 1, 1941 


14-watt T-12 .... . . was$1.05 . . NOW 90¢ 
15-watt T-8 . ..... +. was 85c . . NOW 75¢ 
15-watt T-12 was $1.10 . . NOW  95¢ 
20-watt T-12 was $1.10 . . NOW 95¢ 
30-watt T-8 . was $1.10 . . NOW 95¢ 
40-watt T-12 . was $1.60 NOW $1.35 
100-watt T-17 . was $3.50 NOW $3.00 


Above prices refer to daylight and 3500° white. 
Prices also reduced on soft white and colored G-E MAZDA F lamps. 





In addition to above reductions, prices are also reduced on 
the following types of G-E MAZDA (filament) lamps. 


50-100-150 watt. . .. . was 45c .. NOW 40c¢ 
(Three-Lite lamp) 
100-200-300 watt. . . . . was 60c .. NOW 55c 


(Three-Lite lamp) 
300-watt R-40 Reflector lamp was $1.70 
(Spot or Flood types) 


NOW $1.40 








G-E MAZDA LAMPS 


GENERAL @ ELECTRIC 
Made Yo Alay brighter longer 
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New low prices mean more sales of 


G-E MAZDA FLUORESCENT LAMPS 


FFECTIVE August ist, General Electric 

announces lower prices on its entire line 
of G-E MAZDA F (fluorescent) lamps. The in- 
creasing demand for this new, cooler, high 
efficiency light source has resulted in even 
greater manufacturing economies. In line with 
long established policy, General Electric passes 
these savings along to your customers. This is 
another step in the reduction of the cost of bet- 
ter light for better sight. 
Since G-E MAZDA F lamps were first introduced 
in 1938, light output has been increased as 
much as 40% and as of August Ist, prices have 
been reduced as much as 52%. When you buy 
fluorescent lamps, make sure you are taking 
full advantage of G-E research that is producing 
lamps that give maximum light for the current 
consumed. Look for the G-E monogram on 
every tube. 


Remember Quantity Purchase Discounts! 


Remind customers who buy lamps for small factories, 
offices, stores, apartments, and restaurants of the dis- 
counts on quantity purchases of all large type G-E 
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example, they can buy $5 worth of lamps for $4, $15 
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NEW LOW PRICES ON G-E MAZDA F LAMPS 
August 1, 1941 


14-watt T-12 ..... . was $1.05 .. NOW 90c 
ee Se eee a ee) 
15-watt T-12 ..... . was$1.10 . . NOW 95¢ 
20-watt T-12 ... .. . was$1.10 .. NOW 95¢ 
30-watt T-8 . .... . . was$1.10 .. NOW 95c 
40-watt T-12 .... . . was $1.60 . . NOW $1.35 
100-watt T-17 . . . was $3.50 NOW $3.00 


Above prices refer to daylight and 3500° white. 
Prices also reduced on soft white and colored G-E MAZDA F lamps. 





In addition to above reductions, prices are also reduced on 
the following types of G-E MAZDA ( filament) lamps. 


50-100-150 watt. . . . . was 45c . . NOW 40¢ 
(Three-Lite lamp) 
100-200-300 watt. . . . . was 60c .. NOW 55¢ 
(Three-Lite lamp) 
300-watt R-40 Reflector lamp was $1.70 . . NOW $1.40 


(Spot or Flood types) 











G-E MAZDA LAMPS 
GENERAL @ ELECTRIC 
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SPIKES WILL HELP YOU WIN 


Get set for more 
electrical wiring profits now 


In business, too, you cover more ground when you're 
properly equipped. That’s why those two handy, helpful 
wiring manuals— Anaconda’s Industrial Wiring Survey 
and the Industrial Wiring Guide... can spell bigger 
electrical profits for you. 

The Survey enables you to make a step-by-step analysis 
of every wiring need. The Guide tells you how to correct 
the conditions found. Both are invaluable — especially 
when authorities agree that nine out of ten industrial plants 
still need adequate wiring. Then again, today—with im- 
pending defense contracts adding an extra burden to what 
may be already overloaded circuits— plant superinten- 
dents are more receptive than ever to wiring solicitations. 


Anaconda Wire & Cable Company ¢ General Offices: 25 Broad- 
way, N. Y. C. Chicago Office: 20 No. Wacker Drive. « Subsidiary 
of Anaconda Copper Mining Co. ¢ Sales Offices in Principal Cities. 


Take a toe hold in the coming race 
for bigger electrical wiring profits. 
Ask your Anaconda distributor for 
free copies of the Industrial Wiring 
Survey and the Industrial Wiring 
Guide now. 
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So You're The One 


‘YOU SEE THIS PENSION CHEQUE?” said Frank Bacon, playing the lovable 
old soak in his famous comedy Lightning. ‘They did all they could in 
Washington to make it good. The Secretary of the Treasury signed 
it right here. But unless I write my name there in the corner, it ain’t 
worth a cent. And still the wife thinks I’m not important.” 


IT REMINDS ME of the humility of the electrical contractor towards the work 
he has done. Yet sometimes I shut my eyes and think of all the count- 
less buildings I have seen. In Boston, New York, Philadelphia and 
Baltimore. In Atlanta, Birmingham and New Orleans. In Los 
Angeles, San Francisco and Seattle. In Denver, Kansas City and 
St. Louis. In Chicago, Cleveland and Pittsburgh. There they stand, 
row on row, against the sky. And they’re all wired. 


WOULD EXPECT TO FIND power stations in every city. And market- 
hungry manufacturers would naturally make the wiring materials, 
lighting units and appliances that people need. But that enough elec- 
trical contractors would be waiting, skilled and ready to wire all these 
buildings everywhere, to me is the greatest miracle the electrical 
industry has performed. 


YOUNG TOM EDISON INVENTED an electric lamp. But like Frank Bacon’s 
cheque it wasn’t worth a damn till he devised a wiring system to con- 
nect it to the generator. Without wire and insulators and switches 
and fuses, all hooked up, it was just a laboratory gadget. And so 
it is today. 





THIS BEING TRUE, I wonder why the electrical contractor is so humble. Why 
does he submit to encroachment by the general contractor, to restric- 
tions by the power companies, to offenses by the wholesaler and manu- 
facturer that should and could be corrected in the public interest? He 
has just never felt his importance and his power and asserted it. 
That’s all. 


SO YOU’RE THE ONE who has brought the benefits of electricity to all the 

eople! So you’re the one on whom the electrical industry waits for 

the fulfillment of its progress! Isn’t it time you believed in your own 

importance and adequately organized your influence to develop your 
opportunities—you contractors ? 





IT SHOULD BEGIN AT HOME with an active association of those interested 
in electrical construction. But don’t just hold meetings. The pur- 
pose is to correct abuses, to get things done—first locally, then 
nationally. And. you are the one to start your part of it. 
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HEN you pass the local sand-lot, does 
it mean anything to you to recognize 
a son of Jim Jordan... your local GRAYBAR 
Representative ... out with your neighbor- 
hood youngsters? Doesn’t it mean that Jim 
Jordan is the kind of a man you think of as 
a human individual, rather than simply 
“deal with” as a cog in a distribution 
machine? And doesn’t it give you greater 
confidence in Jim Jordan to know that 
his interests in the community are long- 
lasting . . . that his associations rest on a 
broader base than immediate business 
advantage? 
A typical GrayBar Representative, Jim 
Jordan has been on the job for almost 


A 
You RECOGNIZE JIM JORDAN’S BOY AT BAT? 


20 years. For most of these years, he’s been 
building up an intimate knowledge of the 
electrical needs of electrical contractors 
and other wholesale buyers in his home- 
town area. All this means competence in 
meeting your needs to save your time and 
avoid confusion. And it means a kind of 
confidence that can’t be created as a short- 
run proposition. 

In fact, GrayBar’s ability to serve you 
well, now and in the future, rests squarely 





on men like Jim Jordan who will see that 
you are served promptly and correctly. 
And Graysar’s ability to serve the nation 
well rests on a staff of over 1800 such rep- 





resentatives, specialists and service men. 



















GRAY BAR in over 80 principal cities 






Cuceculive Gfices: 
GRAYBAR BUILDING 
NEW YORK 
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OLD SERVICE CONDUIT easily 
removed by cutting with a 
blow torch. Part of the process 
of rewiring commercial build- 








ings in San Francisco. 


San Francisco 
is REWIRING 


a i 
< 


Electrical contractors are cashing in on a local 


industry campaign that sells building managers 


on modernizing electrically. 


The construction 


story of one of the more than fifty buildings 


so far rewired. 


ASS attack did it. It is the only 
strategy that works on commer- 
cial rewiring. That’s what San 

Francisco electrical contractors found 
out. So now they let the Northern 
California Electrical Bureau (of which 
they are participating members), break 
through with “tank and dive bombers” 
to cut the sales resistance for the in- 
dustry as a whole. They follow up to 
take over good rewiring prospects cre- 
ated, 

This work began two years ago in 
June and in that time has run up a total 
volume of $678,000. It includes work 
done in 56 buildings—office, store, mer- 
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cantile, school and industrial structures. 
Already this year $150,000 of this wir- 
ing has been done. Business actually 
pending at this time of writing is cal- 
culated at $61,000. And the year is 
expected to run up $328,000 at least. 

Some 22 electrical contractors have 
participated in this work, though five 
or six have been most active and 
secured the bulk of the business. 

One interesting point stands out. Not 
a dime’s worth of this rewiring for 
modernization has been done by the 
maintenance staffs of these buildings. 
In every case they have called in a 
contractor. 


This has greatly encour- 






By W. A. Cyr 


the 


aged the contractors to support 
campaign. 

How is it done? What part do con- 
tractors play in it? What business do 
they get from it? Does the new thin- 
wall wire help in selling jobs? What 
is done in a typical building? What 
does the future look like for more of 
such business? 

A look at San Francisco’s experi- 
ence ought to answer these questions. 
First, get the total picture, the mass 
attack. 


Why Mass Attack? 


Building owners and managers are 
tough to sell, as many a contractor 
has found out when he tried to sell one 
rewiring individually. They are tough 
collectively, too, because they associate 
to protect each other from anything 
that smells of increased cost. In San 
Francisco, they were all careful, eco- 
nomical operators, and although they 
listened patiently to the lighting story 
from the utility men, they hoped their 
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SWITCHBOARD RE-BUSED fo convert three phase, four-wire distri- 
bution. Service was maintained in the building during the change- 
over in the Adams Grant Building. 


tenants would not get such notions, If 
the tenants asked for more light, since 
every feeder, every branch circuit, even 
in comparatively new buildings, was 
loaded to capacity, it would prove ex- 
pensive. 

But tenants did listen to the Better 
Light-Better Sight story. They believed 
it. They wanted and a 
number of good tenants moved from 
old buildings to get better light in 
newer quarters. They even paid higher 
rent in order to get better light. - 

In 1939 the Northern California 
Electrical Bureau, with electrical con- 
tractors on its board of directors, de- 
that ithe market for 
commercial occupancy was the one big 
opportunity awaiting development to 
benefit its contractor, wholesaler and 
wiring supplies manufacturer member- 
ship. 
a real 


some of it, 


cided rewiring 


Besides inadequate wiring was 
bottleneck to utilization 
of electricity. To open this field would 
mean benefit to the utility, too. Greatest 
benefit of all, the Bureau men recog- 
nized, would come to the users of bet- 
ter light and more abundant electricity 
in the office buildings themselves. 


more 





TABLE | 


LABOR 27.2% $176,000.00 
MATERIALS 72.8% 471,800.00 
Conduit 15.5%... . $73,100 
Wire 14.3% 67,400 
Wiring Devices... 13.1% 61.900 
Panelboards 7.7% 36,350 
Switchboards 9.0% 42,400 
Fixtures 37.7% 177,900 
Lamps 2.77% 12,750 
TOTAL .. . $647,800.00 


Percentage and dollars of the Building Mod- 
ernization Expenditure to March 15, 1941. 








20 





Attack on the problem was made on 
several fronts. These are interesting 
because they are different from ordi- 
nary promotions. The lighting counsel- 
lor of the staff, a recognized authority, 
started a lighting courses 
before the various locals of the Inter- 
national Brotherhood of Electrical 
Workers. Enthusiastic for such knowl- 
edge, this made salesmen out of the 
men who worked with the tools and 
who saw in the program opportunities 
for more man-hours of work. 

Working from the other end to 
building owners and man- 
agers of the desirability for modern- 
ization was the industrial engineer, 
Walter Heston. He devised a unique 
demonstration kit with which to make 
an analysis and demonstration of the 
effects of voltage drop upon the eff- 
lighting fixtures actually 
in offices. This lost efficiency was turned 
into monetary !oss and together with a 
genuine and thorough operating cost 
analysis, was effective in convincing 
owners of the need for rewiring, as 
(1) income insurance, (2) to meet the 
very active competition between build- 
ings for tenants, (3) to increase pres- 
ent occupancy, (4) to reduce loss of 
rent and cost of repainting, etc., when 
tenants moved and (5) reduce turn- 
over of tenants. Factors studied and 
presented in engineering form are listed 
in Table 2. In Table 3 the benefits to 
be derived from rewiring, and used 
in this promotion work, are given. 


series of 


convince 


ciency of 


Contractors Follow Through 


During the early stages of the wir- 
ing rehabilitation campaign, many elec- 
trical contractors were skeptical. When 
they found, however, that the Bureau 
was truly non-commercial and did not 
trade information nor give out  busi- 


NEW SERVICE FEEDERS racked in multiple to new 4,000-amp, dis- 
connect links. All switches on main board were changed from solid 
neutral to three hot legs for the three-phase, four-wire distribution. 
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TEST KIT used by the Bureau engineer to 

check the voltage right at the ceiling fixture 

itself and compute waste due to inadequate 
wiring. 


ness tips, they veered around and are 
now among the strongest supporters in 
the group. Education within the in- 
dustry was carried out by a number of 
meetings and wide personal contact. 
Without that, however, the repeated 
ringing of the cash register by the 
business actually produced convinced 
contractors it worth putting a 
great deal of effort into this rewiring 
campaign. 

Many electrical contractors now say 
that the wiring modernization is the 


was 
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only possibility of new business in the 
territory. Several have said that it 
is the most profitable type of business 
to be had. Contractors are now man- 
ifesting interest in wiring moderniza- 
tion and are actively soliciting jobs. 
Some have even gone so far as to get 
out special literature of their own to 
promote business. 


What Is Done 


When it comes to getting down to 
definite recommendations with a build- 
ing owner, the Bureau engineers rec- 
ommend that the job be broken up into 
three divisions. Contractors so far have 
merely followed these divisions, in 
some cases completing all three, in 
others doing parts one or two. 

The building wiring system is di- 
vided into three parts. Part 1 consists 
of the main service from the street to 
and including the switchboard. Part 2 
comprises the feeders or risers and 
the panelboards. Part 3 consists of the 
floor circuits and lighting fixtures. 

Based on a number of rewiring jobs 
in San Francisco, the cost of modern- 
izing parts 1 and 2 and providing wir- 
ing capacity for 8 watts per square 
foot runs from 10 cents to 124 cents 
per square foot of rentable area. The 
cost of bringing part 3 up to date with 
new branch circuits and new indirect 
fixtures runs about 20 cents per square 
foot of rentable area. Complete elec- 


MORE COMPACT were the new single-fused panelboards used to 
replace the old and gain space for additional circuits and provide 
additional capacity. 











TABLE Il 


To Convince Building Owners 
You Have to Evaluate for Them 


. Original cost of the building 

. Age of the property 

. Present contemplated life 

. Present valuation for taxes 

. Present occupancy 

. Present rental rates and return 

. Cost of proposed electrical modernization 

. Valuation for taxes after modernization 

Period of amortization of improvements 

. Proposed rental rates after modernization 
and anticipated return 

K. Return on investment before modernization 

L. Return estimated after modernization 

M. Return on modernization investment itself 

N. Reduced to a square-foot basis 


--rO™m™mIoas> 





trical modernization usually amounts to 
about 30 cents a square foot. Under 
some conditions it may run to 40 cents 
a square foot or more. 

However, it is shown to the building 
owner that such costs can easily be 
justified on a basis of the accrued bene- 
fits. It is probably fair to assume that 
the original cost of the average office 
building was about $7.50 a square foot. 
With such an assumption, the cost of 
electrical rehabilitation is only about 
4 per cent of the original investment. 
For intensities of 50 foot-candles even 
of fluorescent lighting, about 4. watts 
per square foot are required and with 
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this source, higher levels are indicated. 
The greatest wattage that can be used 
per outlet.on older wiring systems sel- 
dom exceeds 200 watts. The average 
office contains from 200 to 225 sq. ft., 
meaning one watt or less of wiring 
capacity per square foot. Since it would 
take at least 300 watts of fluorescent 
lighting in such an office to do a pass- 
able lighting job, greater adequacy can 
be demonstrated necessary. 

Reason it this way. Five watts per 
square foot of incandescent lighting is 
being used in many installations to pro- 
duce about 30 foot-candles intensity. A 
margin should be provided for future 
expansion and eight watts per square 
foot is recommended. It will produce, 
at present efficiencies, 100 foot-candles 
or more. With such capacity, the own- 
ers have an insurance against moving 
of tenants, against loss to competition 
which offers better lighting conditions 
and facilities and even an opportunity 
for higher rental per square foot. 


Typical Job 


A typical job will illustrate what was 
done in a case which is being repeated 
in many of the buildings in San Fran- 
cisco. This was the wiring moderniza- 
tion of the Adam Grant Building and 
the electrical contractor was Charles 
A. Langlais. In this building, steps 1 
and 2 were ordered in the original con- 
tract. 


SPACE SAVED by using new single fused panelboards permitted in- 
stallation of two 200-amp. switches, one for the panelboard shown 
and the other for.a similar board on the floor above. 














Step 1 consisted of cutting out the 
old service of two 44-in. conduits each 
containing three 750,000 circular mil 
cables of the old single-phase 3-wire 
system and replacing it with 25 new 
conductors, or six 1,000,000 cir. mil per 
leg and the neutral of a 3-phase 4-wire 
distribution This is sufficient 
to provide eight watts per square foot 
of lighting throughout the building plus 
auxiliary power load and additional 
capacity for converting the elevators 
to alternating current. This first step 
also called for rebussing the board and 
changing switches from double fused 
solid neutral to 3-fused legs for the 
3-phase 4-wire system. 

Step 2 called for a complete re- 
habilitation of the feeder system, Origi- 
nally, three floors were served from 
each feeder; in rewiring, two floors are 
carried on a new feeder and the old 
feeders repulled to take care of but one 
floor. In one riser shaft, the six exist- 
ing 2-in. conduits containing originally 
three 4/0 wires were repulled with four 
2/0 SN wires. Four new risers were 
run, of which three were 34-in. con- 
taining four 500,000 cir. mil, and one 
24-in. containing four 2/0 wires. In an- 
other riser shaft, the two existing 2-in. 
conduits which had three 4/0 wires 
were repulled with four 4/0 wires, SN 
insulation, and two new risers run, 
one a 24-in. conduit using four 1/0 
wires and a 3-in. conduit using four 
4/0 wires. 


system. 


All existing feeders were cut over 
to serve one floor only. The new feed- 
ers with greater capacity were divided 
to feed two floors. 

The old 40 circuit panels were double 
fused and occupied a great deal of space. 
These were removed and new single- 





fused 40-circuit panels were installed. 
In the space saved, new 200-amp. dis- 
connect switches were installed ahead 
of the panels, one for that floor, one 
for the next floor. 

No sooner had this basic job been 
done, however, than a demand came 
upon the contractor to start changing 
the branch circuits one floor at a time, 
First the second floor was rewired and 
five more floors have been done since, 

Home runs to the panelboards were 
of }-in. conduit containing four No. 14 
wires. These were repulled with six 
No. 12’s and additional circuits run. The 
branch circuits in 4-in. No. 14 wire 
were repulled with No. 12. The light- 
ing circuits to provide economy were 
changed to 3-phase 4-wire. Thinwall 
synthetic wire was used wherever the 
conduit was small in order to pull in 
No. 12 wire. Thus considerable saving 
was made by using the original con- 
duit installation. The system was fur- 
ther improved by dropping down in- 
side the columns in each bay to a 
switch for control of the lighting in 
that bay. Previously it was necessary to 
control the lighting at the panelboard 
some distance away. Additional con- 
venience outlets were also added to the 
columns using electric metallic tubing 
or flexible steel conduit. 


Results 


Results tell the story and for the 
building owner, results immediately 
were felt. Whereas the building has lost 
two good tenants because of poor light- 
ing up to the time of modernization, 
since it rewired it has been able to 
secure several very desirable new ten- 
ants and to hold a number of old 
tenants who otherwise would have 





moved. Occupancy has moved up from 
82 to 93 per cent. The building now 
has fine well lighted space to offer ten- 
ants and has decreased the temptation 
to move. Some of the modernized space 
has brought an increase in rent of 15 
per cent, proof to the building manage- 
ment of the worth of rewiring. 

For the electrical contractor and his 
journeymen, it has made work which 
never would have been done otherwise. 
Use of the thinwall wire was a mate- 
rial aid in getting the modernization 
work done at reasonable cost without 
tearing out old conduit, disturbing the 
plaster or concrete and equally im- 
portant, disturbing the tenants during 
the modernization. Thinwall wire is 
really helping to create more business 
under this program. 

What influence will fluorescent light- 
ing have on modernization? This ques- 
tion has been asked in San Francisco. 
However, the answer seems to be that 
the quality and kind of light produced 
by fluorescent creates a desire for much 
higher intensities than were practical 
with incandescent lighting and these 
intensities will still require more watts 
per square foot of wiring capacity, than 
exists in older buildings. 

It all adds up to more business for 
contractors, more work for their crews, 
more materials from the wholesaler 
and manufacturer, more load for the 
utility and more satisfaction to the 
user. The rewiring market is tough to 
crack. Individually, contractors have not 
been able to break through. But with 
a thoroughly non-commercial promo- 
tional and educational organization, 
realistically going at the problem in 
mass attack, the contractors break 
through and mop up the business. 





pa every possible benefit you can think of. One angle may 
appeal to one man; to another make no impression. 


TABLE Ill TO SELL MODERNIZATION 


Most suc- 


cessful selling points used on San Francisco building managements 


were that adequate rewiring helps them by— 


1. Holding tenants 


Most managers agree that good lighting is in demand today. 


2. Making it easier to lease space 


The experience of every building modernized. 


3. Increased occupancy of their building 


reached the point of vanishing returns. 
to save it or tear it down to save taxes. 


That means modernize 


5. Increased return from higher rents 


In the average office building an increase of 1.5 cents per 
square foot per month will amortize the cost and pay addi- 


tional operating cost. 


6. Increased valuation of property 


Important where building approaches obsolescence. One build- 


ing increased valuation $100,000 by spending $40,000 for 


modernizing. 


One large building manager testifies vacancy reduced from 60 


per cent to 20 per cent as a result of relighting and rewiring. 


4. Meeting competition, a real bugbear 


Good lighting ranks second in importance in leasing space, 
Many buildings have 


several managers and agents admit. 


7. Reduced losses (through vacancy, energy, losses, etc.). 


Though energy losses are high where wiring is overloaded it is 
hard to convince a manager but he can understand vacancies. 


A wiring demonstration kit helps to prove that energy losses 
mean real money. 
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HAT’S the matter with home 
W evs Well, mostly it’s in 
the doldrums—sick and sad. 


But watch out, Mister! There’s a boom 
a-coming in this neglected field. It 
may be five years—mebbe ten. But 
when it rolls up, it will pour out mil- 
lions of profit dollars. 

Never mind the present situation. It 
is true that wall and ceiling fixtures are 
lading out because nobody loves them. 
They’re not decorative. They’re not 
efficient. So the drift in recent years 
has been steadily toward table lamps. 
And it is true that table lamps give 
poor light. 

So it does all look pretty dull and 
dismal. But there are two good pros- 
pects now just showing their heads. 

Yes, changes are coming to the home 
lighting picture. And in my opinion 
they will take two forms. The most 
important development will be built-in 
fluorescent units in the major rooms of 
modern homes. The other will be a new 
type of lighting unit which will evolve 
from the present movement to certify 
wall and ceiling fixtures for efficiency 
as light sources. Let’s look them over— 


1. Built-in Fluorescent Lighting 


Fluorescent lighting is already in de- 
mand for kitchen and bathroom use. It 
is restricted there for two reasons— 

a. Because the units are not now suf- 
ficiently decorative to be acceptable in 
living and dining rooms. 

b. Because they are too noisy. 
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LIGHTING MEN ARE dlready reaching into this field groping for some- 
thing new, pretty soon the public will grab it. Are you ready? 


k Ahead at 
LIGHTING 


Home lighting is now in the doldrums—sick and sad. But 


a Great Day is coming—if we do not bungle the new built-in 


fluorescent lighting and the new certified fixtures. 


By Earl Whitehorne 


People will soon want it elsewhere in 
their homes because it is cool and color- 
ful and luxurious and modern. And if 
they want it they will get it. 

The trouble is we electrical men say 
to each other “Fluorescent units are not 
designed for the home. To build ’em in 
is too expensive and besides they are 
too noisy.” But that does not settle 
a thing. The fact remains that families 
in some part of 25,000,000 wired homes 
want this new lighting. And whoever 
heard of any industry refusing to at 
least try to meet the demands of so 
many customers? 

The important point is that the 
American people have grabbed this 
new kind of lighting with a glad cry. 
Already you see it everywhere except 
in the home. But all those people who 
have welcomed fluorescents in their 
stores and offices, live in homes and 
want to enjoy fluorescent lamps there. 
The way is clear for built-in decorative 
fluorescent lighting for the major rooms 
—the living room, the dining room, the 


library, the halls. And the sky is the 
limit once it starts. 

Expensive? Why not? Who cares? 
For people who will spend $500 on a 
bathroom will spend $300 on the light- 
ing of a living room, if something comes 
along that they really want. 

It’s all a matter of vogue you see. 
Keeping up with the Joneses is the 
strongest motive behind the home mar- 
ket. It is a matter of selling. Why 
colorful tiled bathrooms were available 
for years and nobody bought them but 
the rich. But then one day the idea 
sprung that everybody’s bathroom could 
be beautiful. The vogue caught on. 
And soon all builders featured modern 
baths because it sold their houses for 
them. It will be the same with fluores- 
cent lighting. 

The only thing that holds it back is 
the present attitude of electrical men. 
It is we who think it is too expensive. 
And yet some built-in fluorescent jobs 
are already being installed. Right now, 


[Continued on page 42] 
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OWER companies are going to 
Dp have a lot of electrical construc- 
tion work to do in the next few 
years. Distribution lines are overloaded 


on most systems to a point where large 
scale re-building will soon have to be 


undertaken. We will see many new 
transmission lines tying systems to- 
gether for the protection of the na- 
tional power supply, as a part of the 
defense program. Much of this work 
will be done by electrical contractors. 

Already this trend is well underway. 
Power companies all across the country 
are turning over these wiring jobs to 
outside organizations and many elec- 
trical contractors are participating in 
the work. How general it has become 
is shown by a recent check-up in which 
some 186 electrical contractors reported 
their experience. Of these, 50 said they 
are doing work for power companies. 
The kinds of work they have been doing 
breaks down as follows— 

Twenty of these contractors have 
done work in power company new 
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POLE LINE WORK 
can be handled by a 
contractor as well as 
a4 power company 
crew. And in the re- 
building of distribu- 
tion systems in this 
country, the contrac- 
tors are going to 
make a lot of 
money. 


buildings to a total of $337,500. 

Fourteen of these contractors have in- 
stalled wiring and switchboards in gen- 
erating stations to a total volume of 
$1,500,000. 

Eight of these contractors have done 
substation work, installing wiring and 
equipment to a total of $675,000. 

Five of these contractors have built 
transmission lines for power companies 
to a total cost of $112,500. 

Three of these contractors have built 
distribution lines to a total of $97,500. 

One of these contractors has built 
rural lines for power companies but 
does not give the volume. 

Five of these contractors have done 
$457,000 of miscellaneous work for 
power companies which includes rewir- 
ing of buildings $22,000, service con- 
nections $10,000, street lighting $50,000, 
panels and structures $50,000 and 
changeover work from d.c. to a.c. to 
the total of $252,000. 

Some range service and meter work 
was also handled. 


why and what the business is worth. 


This work, reported by these 50 elec- 
trical contractors spread over 21 states 
from border to border and coast to 
coast. It ran up a grand total of 
$2,569,500 done within the past few 
years. It makes no pretense to embrace 
the scope or the volume of power com- 
pany construction now being done by 
electrical contractors. It merely indi- 
cates that out of a list of 186 contractors 
of the larger type, companies that are 
equipped for engineering work, some 50 
are already active in the market and to 
this extent. There are many other con- 
tractors known to be doing work for 
power companies, who are not included 
in this particular sampling of the field. 

The conditions under which the work 
is taken seems to be as varied as the 
work itself. The majority of electrical 
contractors furnish both labor and ma- 
terials, in some cases including panels 
and switchboards and control equipment. 
Some furnish engineering service—some 
only in part, say, for supervision. Some 
provide blueprints for the work, some 
only shop drawings. The opportunity 
for individual negotiation of terms 
seems to be wide open. 

Take the matter of bidding, for ex- 
ample. The number of bidders runs 
from three to ten, but in most cases 
three bids seem to be the usual basis 
of competition. However, some work is 
taken on a cost plus 10 or 15 per cent 
basis. Some bids are merely to estab- 
lish the basis for the cost-plus and 
much work goes without competition 
other than a check-up by the power 
company’s engineering department. 
Most of it is given out on bids, 
however. 

Contractors participate in the draw- 
ing up of specifications to a varying 
degree. This depends on the qualifica- 
tions of the contractor and the extent to 
which he has worked with that power 
company. In some cases, complete speci- 
fications are provided and in other 
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Construction 


Electrical contractors are doing more 
jobs in this field. A check-up of both 
contractors and power companies tells 




























iWork for Power Gompanies 


cases, the customer and contractor’s en- 
gineers collaborate in working out the 
construction details. 

Where the contractor furnishes labor 
only, the rate charged depends, of 
course, upon the character of the 
work, the supervision required, the lia- 
bilities involved. It is stated in many 
ways— 

10 per cent over cost 

21 per cent on cost of labor 

50 per cent over cost of labor 

334 to 50 per cent on labor 

15 per cent overhead and 
cent profit 

50 per cent overhead and 15 per cent 
profit 

10 per cent overhead and 10 per cent 
profit 

25 per cent overhead and 10 per cent 
profit 

Net plus 20 per cent 

Labor and insurance plus 10 per cent 

20 per cent on gross including over- 
head. 

As might be imagined the profit en- 
joyed on this work also varies. The 
direct question—“How profitable has 
the work been to you?” brings answers 
all the way from—-“very profitable”’— 
“better than average”’—and “satisfac- 
tory” down the scale of opinion to “nér- 


10 per 


mal”, “fair”, “not very” and “it car- 
ries our overhead” to one: contractor 
who says “it’s all done at a loss,” 


And we wonder why. 
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But the following features of power 
company work appeal strongly to these 
electrical contractors. They say they 
like it because of 

—prompt payment 

—no risk 

—no sales expense 

—competition is limited to competent 
contractors 

—agreeable work and quick turnover. 

In a word, as with any class of work, 
there is ample scope for management to 
make a good or a poor profit, depend- 
ing on the contract and the perform- 
ance. For efficiency and good judgment 
are as important on work done for 
power companies as for anybody else. 
And there is no reason why it should 
not pay a good profit, because the power 
company too gains definite benefits 
when the electrical contractor is called 
in to take responsibility for a con- 
struction job. These benefits are listed 
as 

1. Cost is fixed and controllable and 
cannot be questioned by the state com- 
mission or government regulators. 

2. Highly specialized experience and 
organization can be brought to the job 
by calling in a contractor expert in 
that type of work. 

3. Skilled labor, trained in that par- 
ticular work, can be obtained without 
necessity for training a crew drawn 
from other activities or hiring tempo- 
rary employees. 
















































x} 





\X 


a 






















a 






/ 












4. Labor troubles are avoided because 
the power company staff is not drawn 
into the highly organized building con- 
struction operations. 

5. Purchase of expensive tools and 
equipment normally not used by the 
power company is avoided. 

6. The work goes faster; costs less. 

All this is confirmed in an interesting 
way by a sampling check-up of power 
company experience and opinion on the 
same subject. Some 88 companies were 
heard from. Of these 48 report that 
they are using the service of contractors 
on electrical construction jobs. They 
list a total volume of work in power 
plants, substations, transmission lines, 
pole setting, tree pruning and duct work 
at $61,860,414. Some of these figures 
were combined and confused the values. 
The largest listed item is $29,325,421 
spent on contracted power plant work. 

These power companies report that 61 
per cent of such jobs were bid com- 
petitively, and that in most cases they do 
the preliminary engineering, draw the 
specifications and provide the inspection. 
The contractors furnish only labor and 
tools, to 59 companies reporting. But 
they furnish supplies also to 36 com- 
panies, install equipment for 20, do engi- 
neering for 14 and inspection for 10. 

And how satisfactory is this arrange- 
ment to the power companies? In re- 
sponse to a question of how disputes 
are settled, when they arise between the 
contractor and his customer, 20 say 
there are no disputes that cannot be 
readily settled, while 15 say negotiation 
or arbitration takes care of that. In 
no case, is dissatisfaction expressed 
with the way work is done. 

These are difficult times for the 
power companies. Holding company or- 
ganizations are being dissolved, closer 
supervision is being exercised over local 
utility activities, closer accounting is 
called for, and the use of outside con- 
tractors for construction work is one 
way of protecting the record by costs 
that represent “arms length bargain- 
ing.” It means more work for elec- 
trical contractors who want to take on 
electrical construction work for power 
companies, now and in the years ahead. 


STATION STRUCTURES may Seem out of 
the average contractor's field, but it is 
still electrical construction work. 
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of the surrounding property. 
failure to provide adequate circuit copper. 


N this time of national emergency, 
the building of light barriers around 
and in the yards of industrial plants 

is receiving increasing attention. Light 
is the natural enemy of the saboteur 
and protective floodlighting is doing 
much to prevent damage to property 
and loss of life in the defense indus- 
tries. 

So protective lighting in the yards 
of industrial plants suddenly has _ be- 
come a necessity. Effective results are 
obtained by the proper choice and 
location of floodlights for large areas, 
and narrow-beam searchlights for spot- 
ting distant objects. The best combi- 
nation of lamp, reflector and lens has 
been broadly discussed, and selection 
is readily guided by the recommenda- 
tions of the manufacturers of such 
equipment. 

There is another problem, however, 
that confronts the contractor and the 
industrial plant electrician in approach- 
ing this job. Line losses in electrical 
wiring deserve careful consideration 
because they affect the lighting itself 
and the efficient operation of the system. 

In the accompanying drawing, we 
have a typical installation that can be 
used as a general guide for the place- 
ment of protective lighting units. The 





TABLE I—Resistance and Current Carrying 


Wire 
Size 


4 
12 
10 


Conductor Resistance 
Ohms per 1000 feet 


2.73 — 


1.71 
1.08 


Capacity 


Maximum Amperes (not 
more than 3 conductors 
in cable or conduit) 











eo Type Type Type 
AWG 30C 50C 60C 75C R, RW RP RH, RHT 
2.92 3.02 3.17 15 18 22 
1.84 1.91 2.00 20 23 27 
1.16 1.20 1.26 25 3! 37 
.720 745 -782 35 4\ 49 


.672 
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BRIGHTNESS NEEDED—The purpose of protective lighting is to reveal every detail 
Lighting intensity should not be sacrificed by 


industrial engineer and the equipment 
manufacturer will naturally study the 
conditions of any particular plant and 
decide on the location, size and type 
of lamps. The problem, of course, will 
be to light the fence line and face oi 
buildings, the ravines and other cover 
vear the fence line, the doorways and 
gate entrances, the trees and shrubbery, 
as well as, boat docks, railroad sidings 
with stationary cars, narrow spaces 
between buildings, stock piled in the 
yard, and other vulnerable spots. 

Sometimes, where plants have very 
large yards, it may be practical to 
floodlight only the more important areas 
adjacent to buildings. In such a case, 
one or more searchlights should be 
mounted on buildings, towers or poles 
where they can be controlled by the 
night watchman and used when neces- 
sary to check on distant points. Where 
permanent lights are desired at a 
distance from the plant, a pole line 
circuit of one or more spans may be 
installed. Also, a system that locates 
a chain of lights along the fence line, 
at a considerable distance from the 
buildings, may require a continuous 
pole line of some length. 

But usually it will be found that the 
majority of the lighting units can be 
employed and controlled more effec- 
tively by. mounting on selected build- 
ing locations. It is fortunate that the 
best location usually is on the building, 
because the wiring can be _ installed 
inside the building where it is rela- 
tively safé from tampering. 

Standard wiring methods and mate- 
rials will meet all requirements. For 
inside circuits, the National Electrical 
Code for 1940 lists a number of suitable 


ning circuits for protective lighting 
that involves pole line extensions in 
factory yards and approaches. 


By G. M. Van Lear 


General Cable Co.. New York 


types of building wire, such as Type 
R, RW, RP, RH and RHT for use in 
conduit, and service cable or non-metal- 
lic sheathed cable in multiple conductor 
form. Within the scope of this paper, 
the essential difference is their relative 
temperature rating or current carrying 
capacity which has an important bear- 
ing on line losses. 

Circuits to lamps located on poles or 
towers away from buildings will be 
run in underground cable or with open 
weatherproof wire installed on insula- 
tors. Various forms of metallic and 
non-metallic sheathed parkway cable 
are available for direct installation in 
the earth without conduit. To prevent 
malicious tampering of these circuits, 
it is well to place the poles well inside 
the fence line and to employ tubular 
steel poles or steel conduit for protec- 
tion of the cable in the vertical riser 
section above ground. 

Open circuits of weatherproof wire 
on insulators should be employed only 
in safe locations within the yards. Me- 
chanical considerations as well as elec- 
trical line losses will influence the 
choice of conductor size in this type 
of installation. In districts where wind 
and ice loads are heavy, the minimum 
size that can be recommended is No. 8, 
which should be used for span lengths 
up to 150 feet maximum. 

Electrically, No. 10 will be large 
enough for most circuits but, for 
mechanical reasons, these span lengths 
should be not longer than about 125 
feet. Smaller sizes of weatherproof 
wire are not recommended, except 
where supports can be closely spaced 
as in passing over buildings or other 
structures. 
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i Line Losses | 


Conditions to be considered in plan- 
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At times of emergency, it would be 
undesirable to have a large number of 
lamps on one circuit since local trouble 
might leave a larger area in darkness. 
The location of lights as shown in the 
typical factory yard sketch indicates 
that the installation will consist of 
numerous independently controlled cir- 
cuits, none of which will be long or 
carry a large load. This means that 
only conductors of small size will be 
required for these multiple branch cir- 
cuits. For the nominal 115-volt circuit 
sizes No. 8 to No. 14 will be adequate. 

Fortunately the electrical losses in 
circuits of these sizes can be calculated 
very easily. The problem involves pri- 
marily, the copper resistance and cur- 
rent carrying capacity, values of which 
are shown in Table I. The conductor 
resistance is so much larger than the 
reactance and other line constants that 
only the resistance need be considered. 
This is generally true for sizes up to 
No. 2. The underground cable, the 
open-wire circuits, and the inside build- 
ing wire can be treated electrically the 
same and calculated on the same basis. 

In addition, the power factor of a 
lighting load is sufficiently near to 100 
per cent so that it can be considered as 
unity within the desired accuracy of this 
paper. Therefore it will not affect the 
calculations. Thus the problem reduces 
to the old familiar relation, V=IR, 
which states that the voltage drop is 
equal to the product of line current in 
amperes and the conductor resistance in 
ohms. 

The current ratings in this table are 
taken from the 1940 National Electrical 
Code. It indicates that a No. 12, at 


CIRCUIT LENGTHS 


‘in Protective Lighting 


the average ambient indoor temperature 
of 30C, carrying 20 amperes, will attain 
a copper temperature of 50C, while 23 
amperes will increase the temperature 
to 60C, and 27 amperes to 75C. These 
currents. and the corresponding tem- 
peratures are the limiting values per- 
mitted for the several recognized grades 
of rubber insulation. The maximum 
operating temperature is 50C for Type 
R (code rubber) and RW, 60C for 
Type RP (performance rubber), and 
75C for Type RH (heat resistant rub- 
ber) and Type RHT (thin wall heat 
resistant rubber). 

All of these are stock items and can 
be ordered merely by designating the 
size and type, as for instance, “No. 
10 R.” Type RW is insulated with a 


special moisture resistant rubber com- 


pound and is approved for use in con- 
duit where moisture may condense, or 
in moist locations within the scope of 
Article 3035 of the National Electrical 
Code. 

Standard reference tables on copper 
resistance usually show values at 20C. 
Actually the copper resistance increases 
as a function of the temperature and 
load current as shown in the table. For 
instance, No. 14 Type RH, when carry- 
ing its maximum current of 22 amperes, 
will reach a copper temperature of 75C. 
At this point its resistance has in- 
creased to 3.17 ohms per thousand feet. 
The resistance is shown at 30C which 
is the average ambient indoor tempera- 
ture on which the current ratings are 
based. 

Since the voltage drop varies directly 
with the resistance, this rise in con- 
ductor resistance with the load current 











should be taken into account. A proper 
allowance has been made in the curve 
chart data. 

Resistance and line loss vary directly 
with the length of the circuit. The 
accompanying curve chart shows the 
limiting lengths for No. 14 to No. 8 
single phase circuits based on 110-volts 
at the lamp and a 5-volt line drop. As 
will be shown the curve data can be 
used also for calculating other con- 
ditions. 

In this chart, the arrows indicate the 
maximum delivered watts that the sev- 
eral types of rubber can withstand with- 
out being overheated by the correspond- 
ing load current. It will be noted that 
Code grade or Type R wire, which is the 
least expensive type of rubber insulated 
wire, can be used for practically all 
conditions that will be encountered in 
protective lighting installations. 

Lamps are available in standard sizes 
rated for 110-, 115- and 120-volts and 
in steps of 500 watts. An over-voltage 
of 5 percent will result in approximately 
20 per cent increase above the rated 
light output with consequent reduced 
service life, and under-voltage will not 
supply the expected degree of lighting 
visibility. Hence it is important for 
efficient operation to select the proper 
lamp and to control the voltage drop. 

After selecting the desired wattage 
for each circuit, it is well to estimate 
or measure the average night-time volt- 
age at the service switch before select- 
ing the wire size and voltage rating of 
the lamp for that particular circuit. 
Thus, if the voltage at the switch aver- 
ages about 118-volts and the line loss is 

(Continued on page 79) 
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TYPICAL PLANT LAYOUT 




















































applied to the highly volatile syn- 

thetic industrial finishes? Many a 
contractor has had that problem to 
argue with his electrical or building 
inspector before he could sell a job of 
drying equipment. J. O. Case, president 
of Quality Electric Co., Los Angeles 
industrial electrical contractors, decided 
the best way to answer that was to try 
it under the most adverse conditions. 

Now he has the answer. The infra- 
red drying tunnel, out in the open, is 
perhaps the safest method of drying 
such synthetic finishes that is available, 
as well as the quickest. 

Solvents usually employed in these 
finishes are tuluol, which has a flash 
point of 53°F, hydrocarbons, coal tar 
derivatives, aromatic petroleum solvents 
with a flash point of 80°F, and lacquer 
thinner with a flash point of 50°F. Be- 
cause all these solvents are below 100°F 
flash point, which is the recognized 
point below which solvents are con- 
sidered hazardous, there existed an im- 
pression that infra-red radiation could 
create fire or explosion hazard. 

First of all, this type of equipment is 
almost always used in the open—with 
reflectors mounted on skeleton frame- 
work, and not enclosed as with the con- 
ventional type of baking oven—and 
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J how safe is infra-red drying 
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NO EXPLOSIO 





from INFRA-RED 


Los Angeles electrical contractor makes tests on 
open-type infra-red lamp drying ovens with all 
types of solvents and lacquers and finds them safe. 


there is no chance for concentration of 
solvent fumes driven off in the baking 
process, or of a sufficiently rich mixture 
with the surrounding air to create any 
fire hazard. Explosion cannot occur 
since no necessary enclosure exists. 

In order to determine any possible 
effect, the Quality Electric Co. initiated 
an exhaustive series of tests under con- 
ditions infinitely more severe than ordi- 
nary operating conditions. These tests 
proved conclusively that no fire or ex- 
plosion hazard exists. 


A five-gallon circular metal container 
was mounted in an inverted position, a 
series of 2-in. holes having been made 
around the junction of the bottom of the 
container with the sides to permit cir- 
culation of air. At the bottom open end 
of the container, which was 12-in. in diam- 
eter, two cross wires were mounted, upon 
which were laid the 5-in. by 7-in. 20 gauge 
metal plates which were heavily coated 
with the various types of synthetic finishes 


( Closed container 
yg with vent holes 
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4 Spark 
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TESTS made in container by means of spark 

gap and of gasses through vent holes and 

around bottom of container by means of 
flame test. 


SAFE HEAT—Tests by a Los Angeles elec- 

trical contractor have demonstrated that 

infra-red heat offers no explosion hazard 

with volatile finishes because all is open to 
the air. 
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and lacquers with which the tests were con- 
ducted. At a point four inches below the 
upper part of the container a spark gap 


-was mounted, and a continuous 4-in. spark 


was maintained during the tests. 

Underneath the metal plates used in the 
tests was mounted a 1,000 watt infra-red 
lamp in a deep bowl reflector, capable of 
heating the plates to a temperature of 
F. To the plates was attached a thermo- 
couple to accurately check temperatures. 

The first test consisted of spraying a 
metal plate with one of the common urea- 
formaldehyde synthetics and heating it to 
the ordinary baking temperature of 250° F. 
A considerable cloud of volatile solvents 
was driven off and these completely filled 
the container in the upper part of which the 
spark gap was in operation. The bottom 
of the container being open and with vent 
holes in the top permitted circulation which 
insured mixture of air with the fumes 
which would tend to make a more explosive 
mixture. The heat was applied for fifteen 
minutes, or until all of the solvents were 
driven off. At no time during the test was 
there any flash whatever in the container 
nor was the spark brighter than in air. 

Ignition tests were made of the fumes 
as they came out around the bottom of the 
container and also those coming out of the 
vent holes at the top, and at no place could 
an ignitable mixture be found. 

The test was repeated, using a very heavy 
coat of synthetic, and running the tempera- 
ture up to 375° F. While there were a 
great deal heavier fumes than before, due 
both to increased volume of paint and more 
intense heat, there was no more indication 
of either fire or explosion than before. 

The test was again repeated, running 
the temperature to 500° F. and still no 
trace of ignition. The temperature was 
then increased to 750° F. at which point 
the synthetic finish burned off the metal, 
but did not ignite, indicating that even in 
case of an arc or molten particles falling 
on the enamel it would be impossible to 
ignite it from this cause. The last test 
was conducted using lacquer and at 300° F. 
baking temperature. There was no indica- 
tion of ignition in this test. During all of 
these tests a flame applied directly to the 
material before baking did not ignite it. 


From these tests, all of which were 
much more severe than in normal op- 
eration, it appears that the fire and 
explosion hazard with the use of infra- 
red radiant energy is nil. These tests 
check with the report of Benjamin 
Richards, chairman, NFPA Committee 
on Manufacturing Hazards. 
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The knowledge of the importance of clean, dust-free 
contacts can banish endless trouble in running a model railroad ... 
or in running a man-size factory. For no matter how small or how BIG 
the job that electricity is asked to do, clean contacts are a first 
requirement for faultless, reliable performance. In these days when 
dependable operation means so much, you too should insist on depend- 
able dust-safe VERTICAL contact Motor Control . . . by specifying 
Cutler-Hammer Motor Control and refusing any substitutes. CUTLER- 
HAMMER, Inc., 1306 St. Paul Avenue, Milwaukee, Wisconsin. Associate: 


Canadian Cutler-Hammer, Ltd., Toronto. 


Copyright 1941—Cutler-Hammer, Inc. 
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like new! 





Tip to Model Railroaders 


When your locomotive sparks at the 
wheels, loses power and doesn’t run 
right, clean your tracks with steel wool. 
Your tracks, like any other horizontal sur- 
faces, collect dust. Dusty, dirty contacts in 
any electrical system always mean trouble. 











CUTLER-HAMMER 


Cutler-Hammer Vertical Contacts are the mark of M erEne, R ae) N TR @) L —— 


better Motor Control, another extra dividend on 
Cutler-H 's qualled specialized experi- 
ence and decades of Motor Control leadership. 





| 


Dot Safe NERTICAL Corzeact 















why it is not yet general. 





Tenants of many buildings with only direct current 
desire fluorescent lighting. 


It is hard to explain 
This frank statement by 


a recognized authority will make the reasons clear. 


By S. G. Hibben 


Director of Applied Lighting 
Westinghouse Lamp Div., Bloomfield, N. ]. 


ROM its inception the fluorescent 

lamp has been logically an alternat- 

ing current lamp. All the published 
ratings and characteristics have been 
based upon alternating current opera- 
tion. Nevertheless, there are situations 
where the fluorescent lamp is being 
used in some metropolitan districts 
where only direct current is available. 
It is well, therefore, for the electrical 
contractor and the industrial plant elec- 
trical engineer to understand the facts 
of direct current operation. 

Fluorescent lamps operate at a dis- 
advantage on direct current, because 
where the direction of current flow 
continues from one end of the lamp to 
the other, the stream of electrons emitted 
from the cathode will often cause a 
concentration of mercury ions towards 
the internal cathode. Thus, in effect, 
the mercury vapor is concentrated at 
the internally negative end of the lamp 
tube. This results in a dimming of the 
tube at one end and a change in its 
lumen output. 

After a rest period or by a reversal 
of polarity, this uneven distribution of 
he mercury vapor will be equalized or 
reversed. But it is chiefly because of 
this fact that the direct current usage 
has been thus far limited to the 15- and 
20-watt sizes or to the 14-watt 15-inch 
lamp. The small diameter of the 30 
watt lamp and the greater length of 








TYPICAL CIRCUIT for operation of 


fluorescent lamps on direct current. 


30 


the higher wattage lamps make them 
more seriously affected. 

Installations exist where larger watt- 
age fluorescent lamps have given fairly 
uniform light. This is probably be- 
cause of an optimum condition of volt- 
age, air temperature, larger tube diam- 
eter, or perhaps the angle at which the 
lamp is placed. But these conditions 
are fortunate and not sufficiently uni- 
form to justify any guarantees. 

To operate the fluorescent lamp on 
direct current usually requires: 

(1) The elimination of the starter. 

(2) The connection of an auxiliary 
ballast with a built in or separate 
thermal switch. 

(3) The introduction into the cir- 
cuit of a fixed or ohmic resistance, 
selected to suit rated lamp wattage. 

The reactance or ballast auxiliary, 
with its thermal contactor, supplies a 
metallic circuit through the lamp elec- 
trodes for preheating. Then, aiter a 
matter of a few seconds, when the con- 
tactor opens, there is a momentary high 
voltage surge sufficient to establish the 
are within the lamp tube. The fixed re- 
sistance remains in series during op- 
eration, together with the average bal- 
last resistance of about 32 ohms. 

Any stock resistance suffices, pro- 
vided it does not have an excessive tem- 
perature rise on continuous duty and 
provided it has approximately 198 ohms 
for the 15-watt lamp or 144 ohms for 
the 20-watt lamp. These figures apply 
to 120 volt circuits. On 110 volts the 
figures are 165 and 112. 

An interesting variation is the 14- 





FLUORESCENT LAMPS on D.C. | 


watt, 15-inch fluorescent lamp, 13-inch 
diameter, which can be used economi- 
cally two in series on a 120 volt d.c. 
line. A resistance ballast (but no regu- 
lar reactance ballast) must be con- 
nected into the circuit. This prefer- 
ably will be an S-11 bulb filament 
lamp specially supplied for this pur- 
pose. It is designated as 0.5 ampere, 
60 volt and in normal operation con- 
sumes about 17 watts. No other aux- 
iliary is required except a manual start- 
ing switch to first connect the electrodes 
in a series metallic circuit. Then you 
open the electrode circuit to strike the 
arc. Note that two small condensers, 
.006 microfarads rating, should be con- 
nected, one across each side of starting 
switch, to reduce radio interference. 

The user must recognize that, say on 
120 volt service, d.c. there will be a 
consumption of some 21 watts in the 
auxiliaries for the standard 15-watt 
fluorescent lamp and for the 20-watt 
lamp some 17 watts. This means that 
almost as much power is used in the 
controls as by the fluorescent lamp it- 
self, bringing the overall efficiency back 
to roughly that of a tungsten lamp. 

According to recent underwriters’ 
specifications, rubber covered leads used 
in a direct current fixture shall be per- 
manently routed so that they will not 
touch any ballasts or resistors. 

From this it will be apparent that 
the manufacturers are not in position 
to give guarantees of performance cov- 
ering fluorescent lamps used on direct 
current. For while some sizes of lamps 
may function satisfactorily under rather 
stringent limitations, yet the installer 
should be very critical of his choice 
of lamp sizes, controls and their place- 
ment. And the user must recognize 
that he may not have the same assur- 
ances of good service as when using 
fluorescent lamps on alternating current 
lines. 
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PROPER HOOK-UP for two 14 watt, 15 inch fluorescent 
lamps installed in series on a 120 watt direct current circuit. 
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FROM THESE 
SALES-MAKING 


HAZARD ADS 


Building owners and managers all 
over the country take advantage of 
the news they've been waiting for... 
ADEQUATE WIRING AT A COST ALL 
CAN AFFORD with HAZAKROME Small 
Diameter Building Wire. 


Reprints of trade 
paper advertise- 
ments directed to 
building owners 
and architects. 


You can count on ACTION 















And he’s shown how to get out fast.. 


























Same building There's met for 
owner reads these ing job under ; is 
HAZAKROME ads ask. a f 
-». Sees rewiring S ’ 
“ent SA panels, service 

ets him = entrance equip- H 
circuit capacity ment, lighting i 
half former cost fixtures, etc. y 


Multiply This Man By The Thousands! 


Actual surveys prove that the great majority of 
buildings throughout the country (last year it was 
90%) can't possibly meet today’s electrical de- 
mands without increasing circuit capacity. Think of 
this great rewiring market that is wide open to you 
...and what's more, already stirred to action. In 
just one city alone 23 office buildings have been gay ee a a ee ee 
rewired since this new method was introduced! Jj W Hazard Insulated Wire Works, Wilkes-Barre, Pa. 
| 


Please send me my copy of the Hazakrome Handbook. 
EEE re eer eicsiiabiiaelitaitahin slashaiihdla adele 
I IIITTIT dished lin aces ace clan dcaenesetdiebac amen deeeasbaelcsada eae 


TO GET YOUR FULL SHARE 


Send for this fact-packed HAZAKROME HAND- 
BOOK that gives you complete information 
about HAZAKROME Type SN Small Diameter 
Building Wire . . . tells clearly how to figure 
installations and capacities . . . gives you a 
tested program to sell more rewiring jobs. 
Just fill in and mail coupon below today. 


HAZARD INSULATED WIRE WORKS § 
Division of the Okonite Co. 
Works: Wilkes-Barre, Pennsylvania 





Offices in Principal Cities 
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Tight Joints 
for Tubing 


Zinc shortage has brought about a 
new enamel coated electric metallic 
tubing bearing the U-L label. Most 
of the existing connectors are approved 
for use with it. 

But enamel coated electrical metallic 
tubing offers no bare metal surface 
at the connector. Ground continuity 
depends on a well tightened fitting. 

With zinc coated tubing, so long 
as the joint was sound mechanically 
the electrical bond was correspondingly 
good. On enameled tubing, however, 
the connector must be socked up tight 
to pierce the enamel and provide a 
metal to metal contact. Tight EMT 
connections were always important 
but they are more so today with the 
new enameled tubing. 


Cost Plus 
What 


A husky chunk of industrial work 
is now being contracted through cost 
plus negotiations. The old formula— 
“Get what margin you can and thank 
God!”—has already loaded some of 
the unwary to full capacity at returns 
that carry less than half their over- 
load. 

A study of cost plus made by the 
Electrical Contractors Association of 
Chicago expresses management and 
overhead costs in terms of the serv- 
ices performed. It offers no magic 
markup, but a sound method for 
arriving at equitable plus percentages, 
fair to owner and contractor alike, 
tailored to each job. This cost analy- 
sis has been sorely needed and it is 
most timely. 
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Earl Whitehorne, Editor 


Safety Only Part 
Of It 


Some people say that with the com- 
pulsory use of the non-tamperable fuse 
the need for rigidly controlling the 
number of outlets on a circuit is over. 
From the standpoint of safety, perhaps 
that is so. But how about service? 

There is no customer satisfaction 
in a wiring system that continually 
blows fuses. And there is no excuse 
for risking overloads in normal use. 
It’s far better to sell a better system 
where conductor sizes are adequate 
and there are enough circuits to take 
care of all expected demands. 


Round Out 
Your Work 


Feeling the pinch of labor shortage 
and extra pressure on estimators and 
supervisory staffs, many contractors 
are turning down opportunities to 
figure. They enjoy some personal 
satisfaction in refusing to meet a price 
or take a long shot gamble in a field 
of 12 or 15 competitors. This is 
especially so if the request comes from 
a known shopper. 

There is danger, however, that a 
well filled order board may lead some 
to over-specialize in routine pipe and 
wire work. For rewiring, motor and 
control applications, electronic systems 
and engineered lighting round out the 
business and keep it from becoming 
too firmly attached to the violent fluc- 
tuations of new construction. So, with 
better prices generally, now is the 
time to tackle the unusual jobs that 
need the technical skill and experience 
of competent contracting organiza- 
tions. 





Better Wiring— 
Better Light 


In Kansas City, representatives of 
eight of the leading electrical con- 
tracting firms are active workers in 
the local chapter of the Illuminating 
Engineering Society. And Kansas 
City is getting better jobs thereby. 

The lighting engineer who starts 
with an assumed optimum lumen out- 
put, ignoring regulation, line loss or 
wiring capacity is learning valuable 
lessons through this cooperation and 
fellowship. And so is the contractor 
who thinks of lighting only in terms 
of foot candles. 


Slower Deliveries 


Electrical contractors, industrial 
plant electrical engineers and motor 
shops have not worried about stocks 
for a long time. With slack business, 
deliveries were fast, supplies plentiful. 
Now the scene changes. Manufactur- 
ers of electrical wiring materials and 
equipment, motors and control are 
over sold once more. Deliveries are 
delayed. They are freezing their own 
stocks where they can to protect 
emergencies. 

Contractors and plant men will have 
to resume the carrying of more sup- 
plies. They must be ready to meet 
current needs out of their own re- 
sources. For hand to mouth buying 
is not going to work. Better study 
your stock situation, revise your stand- 
ing rules for quantity on this and 
that, and see if your stock room sys- 
tem is right and working. 


Your Bright 
Idea 


A lot of well-known electrical manu- 
facturers began as electrical contract- 
ors. The last good example that comes 
easy to mind is Ralph Walker of At- 
lanta. It has been a very natural 
transition. 

The men who use electrical equip- 
ment see its short comings and get 
bright ideas to better it. So they 
invent improvements and some times 
sell ’em, sometimes manufacture ’em. 
There is a proud record of such con- 
tributions. 

This opportunity should be clear in 
the mind of every electrical contractor 
today and every industrial plant elec- 
trical engineer. Others have done it. 


Electrical Contracting, August 1941 














Many more alert installers will ad- 
vance themselves this way. So if you 
have a promising invention up your 
sleeve—shake it out! 


Fan Opportunity 


Not long ago 128 electrical contrac- 
tors were called on in a survey to 
find out how actively they are pushing 
the sale of fans, as plus business in 
most any installation. Of these men 
only 38 push large industrial fans, 
only 44 push ceiling fans, only 40 push 
pedestal circulators, only 55 promote 
attic ventilators. In house work, 108 
push kitchen ventilating fans. In store 
work, 78 sell commercial exhaust fans. 

Over 90 per cent of these men say 
that the customer accepts their recom- 
mendations as to type and brand of 
fan to be installed. Yet so many make 
no real effort to sell at all. It is hard 
to understand, in this day when air 
conditioning has so dramatically in- 
terested everyone in the comfort of 
coolness and good air. The contrac- 
tors need to be better sold on the idea 
themselves. 


Shop Meetings 


Here and there we find contractors 
who assemble their mechanics in shop 
meetings bi-weekly or monthly. Some- 
times it is strictly business, some- 
times mildly festive. But invariably 
the result is better team work between 
office and job. 

A mechanic with strong union af- 
filiation is apt to lose the feeling ot 
responsibility to the contractor he 
works for. Usually he works alone 
or with a couple of other men. He 
misses the importance of his place 
in the organization. 

But when he sits in a shop meeting, 
where the boss takes the boys into 
his confidence outlining hopes and 
plans, he is one of the gang. And 
a man is loyal to his gang, if he has 
half a chance. 


And Cheap 
House Wiring 


With increased material prices we 
ought to expect some advance in wir- 
ing prices. But independent house 
wiremen in many towns are absorbing 
the rise in a competitive market 
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already down to the irreducible mini- 


mum. The bright spot is adequate 
wiring. 
Several Minnesota electrical con- 


tractors, notably A. W. Swanson of 
St. Paul and John Ellenbecker of St. 
Cloud, are finding that A-W specifica- 
tions and certifications are a way out 
of cut price bidding. Swanson says, 
“Tt is just as hard to sell the cus- 
tomer down from A-W standards as 
to build him up from minimum code.” 

Because one A-W job ran much 
higher than another contractor’s job 
going into a neighboring house Ellen- 
becker expected a squawk. It came, 
but not to him. The neighbor tried 
to get an A-W certificate and couldn’t. 


pth 


Discounts 





To the Editor—‘Our large manufactur- 
ers have introduced a new method of mer- 
chandising lamp bulbs at the expense 
of the dealer by advertising 20 per cent 
discount on $5 sales and 25 per cent on 
$15 sales. We already sell electric motors 
and conduit fittings on a list price so low 
the margin is less than our overhead. The 
loss of the lamp bulb from the realm of 
profit does not help. 

“We have not yet eliminated overhead 
and it must be greatly lowered befere at- 
tempting sales on a 4 to 9 per cent margin. 
Isn’t it a good time to eliminate such 
merchandising tactics, before other items 
sold by the contractor-dealer are placed in 
the same margin bracket?’ 


Vv. C. Zentz 
Elmore, Minn. 


This is a tough problem. Manufacturers 
of popular staples, like lamp bulbs, that 
are strongly advertised to the consumer, 
believe that this brings plus business that 
the dealer can afford to handle at a close 
figure. But motors and conduit fittings are 
something else—as everybody knows. And 
it lies between the manufacturer and his 
distributors and retailers—nowhere else. 


Commercial Re-wiring 


To the Editor—‘“Ever since the new 
small diameter wires have been available I 
have tried to stimulate re-wiring of com- 
mercial and industrial buildings. And this 
brings me to your clientele, the contractors. 
Why is it they will not actively go after 
this work? We have done a few jobs here 
and it is all plus work, time and materials 
basis, no chance to lose. Yet every time 
I see one of these contractors and bring 
up the subject of re-wiring, he pulls out 
his watch, shifts into high and has just 
three minutes, or less, to get somewhere 
else! I get the very definite impression 
they don’t want this work. Aren’t they 
impressed with the accomplishment in San 
Francisco? In about a year and one-half, 
working time, they did work amounting to 
$647,800.00, labor and material. Yet con- 
tractors here are not interested. Why? 
You answer it.” 

G. E. Miller 

The Cleveland Electric 
Tituminating Company 
Cleveland, Ohio 


The answer is easy, George. In San 
Francisco the electrical industry has organ- 


ized a sales campaign to convince building 
owners and managers that it pays to re- 
wire old buildings to provide full voltage 
and adequate capacity for modern uses of 
electricity. This is a real job for it must 
be proved in terms of profit to office, loft 
and other buildings. It is a group selling 
job for no single contractor can afford to 
do this kind of educational work. When 
it was done in San Francisco, however, the 
contractors did their part and many build- 
ings have been wired. When Cleveland and 
other cities do the same kind of an educa- 
tional work with the building people, we 
will find the contractors ready to do their 
part—which is the wiring. 


Here Is Evidence 


To the Editor—‘“At the present time one 
of the large manufacturers of lighting 
equipment, who makes the complete unit— 
fixture, lamp, starter—is trying to shoulder 
the blame of lamp and starter failures on 
my shoulders. I know that the installation 
is correct and the voltage well within good 
operating range. I believe I have found 
a way to plug their guns on this job. If 
you will pass the information on to others 
in ‘Electrical Contracting’, it may. help. 

“IT install a recording voltmeter at the 
far end of the circuit. This meter will 
record only when the fixture is turned on. 
A 24-hour dial will usually last for three 
days of normal commercial use and at the 
end of that period the chart will tell the 
voltage at all lamp operating hours—the 
number of times the lamps were turned on 
and off and the number of hours burning 
time for each period. 

“These charts I have notarized when re- 
moved from the recording meter. After 
sending them to the fixture manufacturer, 
I do not expect him to come back at me 
with the ‘The contractor’s to blame’ story.” 


N. J. DeYoung 
DeYoung Electric Co. 
Fairmont, Minn. 


Good stuff! Evidence bests argument and 
here you have good proof of actual condi- 
tions that should prove who is right. It is 
easy for a manufacturer to think—‘He 
must be wrong’—and haggle over claims. 
But when a case is supported with this 
kind of proof, justice is usually done and 
friends are saved. 


Sell Contractors Only 


To the Editor—“We find that 98 per 
cent of the jobbers and supply houses 
will sell to our customers or anyone eise’s 
customers at the same prices that they 
will quote to us, if not cheaper. It is 
getting so bad that we are gradually 
eliminating our fixture business. 

“Hardware, department and drug stores 
take a great toll of the electrical equip- 
ment business by selling electric fixtures. 
electric appliances, at our cost. We can- 
not compete with them because, to these 
people, it is only a lead to push other 
merchandise, while to us, everything elec- 
trical is our livelihood, and we must take 
a profit on it. 

“The only solution that we can find is 
to make the supply houses sell to contrac- 
tors, only. Certainly it is the electrical 
contractor who keeps them in business. 
These door-to-door salesmen can easily be 
stopped by the utility companies. The 
meters should not be opened under any 
condition unless installation of new fix- 
tures are filed by a licensed contractor.” 


A. I. Pozner 
Pozner Electric Co. 
New York, N. Y. 


This is still a free country. And anybody 
can sell anybody. It all gets down to busi- 
ness policy, what pays, what is legal, what 
works out. The power companies, however, 
will hardly take on the function of eco- 
nomic policemen. They have troubles enough 
now. And inspectors can only condemn in- 
stallations that are unsafe. If they approve 
fictures properly installed by anybody, the 
power company must give service. 
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Sounds like I’m taking in a lot of territory with that 
word ‘Expert’—but here’s what I mean: 


“I know all about the headaches of lighting that isn’t 
right! I have learned, too, that only correctly engineered 
lighting builds good will and good friends for me! And 
—that’s where Day-Brite makes me an expert! Because... 


“No matter what the lighting problem—how intricate the 
job—how unusual the specifications—I can always get an 
engineered answer from Day-Brite, quickly!... All the 
way from individual fixtures to a complete blue-print lay- 
out, with fully detailed, easy-to-follow plans that assure a 
perfect job of fluorescent for general illumination, win- 
dow or interior display, punch lighting—the whole works 
is all worked out for me by Day-Brite ... And, it’s always 
dependable, always on time! 


“So, when I say ‘I’m the Fluorescent Expert Around Here’ 
—I mean that I can really deliver a soundly engineered, 
thoroughly satisfactory fluorescent installation that stays 
sold, because Day-Brite’s entire staff is on my payroll, 
working for me, at no cost... It’s a swell set-up for me!” 


DAY-BRITE LIGHTING, INC. 


5440 BULWER AVE. © * «+ ST. LOUIS, MO. 


types—" : : Day-Brite 
ee all in the 
oo _,. Order 


ite —the 
y-Brite - 
cognized superiority 


re 
ource of . 
9 ture design- 
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in qvorescent fix Decorative and General Lighting Decorative and General Lighting 
: Applications. Single row — 15 to 100 Applications. Two lamps parallel — 
watts. Units and continuous runs. Send for all lamps 15 to 100 watt sizes. 
for Bulletins F-32 and F-46. Units and continuous runs. Send for 





Bulletins F-32 and F-46. 






Sales Aids 
Dag Brife 


Trade-Mark Registere 


ENGINEERING LAYOUTS 





Manufacturers of THE Complete Line of 


FLUORESCENT LIGHTING FIXTURES 
Nationally Distributed Through All Leading Electrical Supply Houses 


DESIGN APPEAL . PRODUCT QUALITY 
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REFLECTOR UNITS — i 


One-lamp Symmetric and Asymmetric Types. General 
utility units for commercial and industrial applications. 
15 to 100 watts. Send for Bulletins F-32 and F-46. 


WRITE FOR COMPLETE INFORMATION ON ALL FIXTURES 
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OUTDOOR CIRCUIT 
BREAKER CABINET 


One feature of a recent electrical 
installation at the Bond Mfg. Co., Wil- 
mington, Del., was control of all power 
and lighting feeders at the outdoor 
transformer substation. There was no 
main switchboard inside the building. 
The main lighting feeders are controlled 
by three 100-ampere air circuit breakers 
at the transformer mat, from which 





WEATHER-TIGHT CABINET en- 

closes main circuit breakers for out- 

door control of lighting feeders. Gas- 

keted hand-holes (arrow) provide access 
for operating breakers. 


point the circuits go directly to the 
lighting distribution panels. 

To protect the breakers from the 
weather Hatzel & Buehler, Inc., elec- 
trical contractors in Wilmington, de- 
signed a galvanized steel enclosure with 
three hand-holes in the removable cover 
to operate the breakers. The enclosure 
is mounted on a pipe support adjacent 
to the lighting transformer, whose sec- 
condary enters the back of the box 
through an “E” conduit fitting. The 
breakers are mounted on a Transite 
backboard. Gasketed screw-covers fit 
over the breaker hand-holes. The 
lighting feeders go underground from 
the enclosure to the building. 
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CABLE 
STRAIN BOX 


To relieve the stress placed on cables, 
because of their own weight, when they 
are pulled in vertical riser conduits in 
a tall building, the Hixon Electric Com- 
pany, electrical contractors and engi- 
neers of Boston, Mass., uses metal par- 
titioned strain boxes. These are in- 
serted in the conduit risers at various 
floor levels, the number depending on 
the height of the building. 

In this particular installation, a gang 
box with steel partitions was used mak- 
ing a separate enclosure for each of 
the risers which included six 3-inch, two 
34-inch, one 2-inch and one 14-inch 
conduits. In addition to strengthening 
the box, the partitions prevent a short 
circuit in one feeder from affecting the 
others passing through the box. The 
strain plugs are inserted in the con- 
duits at the bottom of the box when 
the cables are pulled in. A removable 
screw cover fits over the open face of 
the box to provide an all-metal en- 
closure for each circuit. 






LINE 
PROGRESS 


To follow job progress and labor effi- 
ciency on R.E.A. line construction 
projects, the Eugene Ashe Electric Co. 
of Fort Worth, Tex. breaks down each 
day’s operations over 20 standard classi- 
fications. 

Item numbers are posted at the job 
headquarters. Time cards indicate the 
amount to be charged to each operation. 

The data are collected at the main 
office and transferred to a check sheet 
listing the poles. As each operation on 
each pole is finished, hauling, digging, 
setting, tamping, guy anchors, etc., the 
appropriate column is checked. 

This method gives a continuous rec- 
ord easily checked against estimated 
costs and provides an exact picture of 
job progress in terms of actual opera- 
tions. It aiso provides a check against 
errors and omissions as each unchecked 
operation must be accounted for in 
clean-up. 


CONDUIT OBSTRUCTION 
TOOL 


A handy ,tool for removing obstruc- 
tions in electrical conduits was recently 
designed and built by C. F. Rumold, 
Topeka, Kansas. He uses it for dislodg- 
ing and pulling out water-soaked con- 
ductors, lost pipe swabs and other con- 
duit obstructions. 

The tool, which is simple in construc- 
tion and operation, consists of the fol- 
lowing parts (see accompanying 
sketch) : (1) The conduit to be cleared; 
(2) a conventional or reducing conduit 





PARTITIONED STRAIN box insures against a short circuit carrying through and 
affecting other feeders. Strain plugs inserted between the cables and conduit in each 
enclosure relieves stress due to the weight of the cable. 
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DEFENSE NEEDS 
DELIVERIES“ — 
dene 







D E FE NSE N F p G oy g IR the interest of National Defense. 


we urge your cooperation with all 


wire and cable manufacturers. 


memes CInDty 
oA T Fe 
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RUBBER COVERED POWER CABLES e BUILDING WIRE 











: : 
-CRESCENT | 
-CRESFLEX: 
NON - METALLIC SHEATHED CABLE 
Gives an all-insulated wiring _ 


system that is most suitable 


where a low resistance water- 
pipe ground is not available. 


Low in cost. Easy and quick to 


install. 


CRESCENT INSULATED WIRE & CABLE CO. 


ASK YOUR WHOLESALER FOR 


) CRESCE 


| WIRE and CABLE 





Factory: TRENTON, N. J.— Stocks in Principal Cities 


CRESFLEX NON-METALLIC SHEATHED CABLE e SERVICE ENTRANCE CABLE e MAGNET WIRE 
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CRESCENT ENDURITE SUPER - AGING INSULATION 
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[FROM PAGE 36] 


coupling to attach the tool; (3) an 18- 
inch length of 4-inch pipe; (4) an 
18-inch length of 4-inch pipe which tele- 
scopes into the 43-inch piece; (5) two 
pieces of 4-inch pipe, each 6-inches 
long, with long threads on one end 
which fits into a 4-inch pipe cross; (6) 
a 4-inch pipe cross which fastens the 
handles to the 4-inch telescopic pipe 
length; and (7) a fairly stiff steel fish 
tape with a corkscrew, short hook or 
chisel end to grip the obstruction. 
Here’s how it works. The fish tape 
is inserted in the tool and after passing 




















through the 4-inch pipe the desired 
1 
1| cosa 
ee 11 
- : 1 
() 





DETAILED SKETCH of the corkscrew 

tool designed to remove obstructions 

in electrical conduits. This one is de- 
signed for use on 4-inch conduit. 


gripping end is formed on the tape. ‘The 
tool coupling (2) is then connected to 
the obstructed conduit and the fish tape 
pushed into this conduit as far as it 
will go. Then the handles (5) are 
screwed tight, gripping the fish tape 
rigidly in the pipe cross (6). Now a 
twisting motion is applied to the tool 
in an attempt to hook the obstruction. 
If this corkscrew action catches the pipe 
obstruction, the tool is pulled out in a 
manner similar to removing a cork 
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ALUMINUM, 
DEFENSE, 
AND YOU 
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GENTLEMEN, BEHOLD A PARADOX! 


ONE POUND OF CIVILIAN ALUMINUM becomes one pound of Defense 
Aluminum by the simple process of writing the magic symbols AA to A-10 
on certain pieces of paper. 


THIS DEFENSE ALUMINUM we are making is not special aluminum; it is 
just good old Alcoa Aluminum in especially /Jarge quantities. 


HOW LARGE? Each pound of civilian aluminum shipped in the average 
month of 1930-38 has been multiplied into almost four pounds a 
month for defense. And this 
was possible only because 
we started to spend over 
$200,000,000 for expansion 
long before today’s needs 
became generally recognized. 


HERE'S THE PARADOX: 
Civilian Aluminum is exactly 
what we are making; De- 


fense Aluminum is what we The 2400-foot-long rolling mill being construct- 
ed at Alcoa, Tennessee. This new 57-acre 
plant will bring our sheet rolling capacity up 
deal of it. to more than 33,000,000 pounds per month. 





are shipping—and a great 


DEFENSE DOES NOT ASK FOR different aluminum; it could not ask for 
better aluminum. It asks only more of the same. We are happy to report 
that defense industries asked for and got from us something like twenty 
million pounds more last month than were forecast in schedules set up 
six months ago. 


DEFENSE ORDERS specify aluminum in the old familiar way, using the 
same train of tried and true Alcoa Alloy 
numbers— 2S-3S-11S-17S-24S-52S-195-356, 
and all the rest. They do the same things 
superlatively well, for Defense, that they 
have been doing for you. 


WHEN ALUMINUM COMES BACK into 
civilian use, it is going to be very like 
switching this crack train of Alloys of Alcoa 





Aluminum right back on your track. 


BUT THERE WILL BE SOME SURPRISES aboard. New techniques, new 
economies, are being sought, found, and already put into use by our 
busier-than-ever researchers. Probably there will be a new alloy or two. 
Certainly, there will be many new ways to use the old ones, profitably. 


ALUMINUM COMPANY OF AMERICA 


39 





/ 


: cet EXTRA 


MAN POWER WITH 
GREENLEE BENDERS 
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from a bottle. This action is repeated 
until all obstructions are removed. 

The tool illustrated is designed for 
use on 43-inch conduit, but it could be 
used on larger conduits by using a re- 
ducing coupling. However, a tool made 
of 3- and 4-inch pipe might work better 
on larger sizes. 









MERCURY LIGHTING 
EASIER - | TRANSFORMER BANK 


A N D F A S T E R The transformers for the new mer- 


cury lighting system in a manufactur- 
ing area of the Whitney Chain & Mfg. 
Co., Hartford, Conn., are conveniently 


= ONLY ONE MAN mounted in a group above the distribu- 
A WE & 
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i? 
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aa oe 4 tion center. 
oe St TO OPERATE The transformers are mounted on the \ 
fo =< . face of a large shallow metal splice box 
fsa oe: oa ¥ located directly above the lighting panel. h 
oo ea om ees The two sides of the box have remov- h 
upeeeiionsn | able screw covers giving access for | 
aaemeiienmamen LIGHT, PORTABLE connecting the primaries and second- , 
— EASY TO SET UP | aries of the transformers to the switch 
| and lighting circuits. Each transformer D 
serves two mercury-vapor units and is th 
| controlled by a switch in the panel. fe 
POWER TO BEND | Branch circuits from the transformer th 
secondaries are enclosed in 2-inch 
1147-414” PIPE | square duct mounted on the ceiling, 
then carried in conduit extensions to Ww 
| the individual fixtures. th 
| This type of mounting concentrates a 
SAVE COST OF all the equipment at the load center and te 
facilitates maintenance and replacements. th 
. MANUFACTURED BENDS is 
we le 
to 
As good man power becomes scarcer in the he 
present emergency, increase the efficiency of 
your men by turning to a better use of tools. 
Let Greenlee Benders help you speed up con- A. 
struction by making the work easier and an 
faster for the man on the job. Greenlee 
Benders are daily saving contractors on de- tre 
fense jobs from 15 to 75% in time and labor Sir 
costs. There’s a Greenlee Bender for every 
bending job . . . powerful hydraulic units 
for conduit and pipe, and small hand benders ste 
for steel, aluminum, and copper tubing. we 
tre 
* SEND FOR NEW CATALOG 33E uc 
The No. 770 Bender, shown above, will tic 
Find out how these benders, and other Green- handle 1% to 3-inch pipe, while the No. | 
lee Tools for electrical construction work, can lr ee hay KE YF. gy Fy ~ M 
help speed up your jobs . . . write for our S-116 Bender Booklet with description of Cr 
new 1941 Catalog 33E. complete line of benders. 
GROUP MOUNTING of mercury- 
G u E E N L E E T 0 0 iF C 0 vapor lighting transformers facilitates 
* maintenance and repair. Circuits from 
these transformers run in square duct 
1706 COLUMBIA AVE., ROCKFORD, ILL. (arrow) 10 eed twenty-four 400-vat 
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HEREVER demonstrated, this new Drum 

Controller has been received with only the 
highest praise; and more than once engineers 
have been heard to say: “It beats anything I've 
ever seen!” 

It's an enlarged version of the C-H Size O 
Drum which has been so successful; but more 
than that, it incorporates many entirely new 
features of design which place it way ahead of 
the field. 

The mouldings are made from C-H Thermoplax 
which withstands much more severe arcing than 
the former type of mouldings. Easily removable 
arc barriers completely isolate the 3 phase con- 
tacts. Sturdy bearings in each end of drum and 
the “twin-break”’ principle mean long life even 
under the worst possible conditions. Its “Ball- 
lever” operation makes it easy and convenient 
to operate even when the operator is wearing 
heavy gloves or his hands.are slippery with oil. 

The new C-H Drum Controller is available for 
A.C. motors from 1¥%2 to 72 hp., and is also 
available as a two speed non-reversing con- 
troller (Bulletin 9402) for either two-winding or 
single-winding A.C. motors. 

And you need pay no premium for these out- 
standing new features or for Cutler-Hammer’s 
world-famous dependability. The Drum Con- 
troller sells for only $12.00 ...a quality prod- 
uct at low cost. Write at once for full informa- 
tion. CUTLER-HAMMER, Inc., 1306 St. Paul Ave., 
Milwaukee, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 
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New Bulletin 9441, NEMA Size 1, Reversing Drum Controller 


1. New Thermoplax mouldings withstand 
very severe arcing on reversing or plugging 
service. 

2. Removable arc barriers below stationary 
contact board — completely isolate the three 
phase contacts. 

3. “Ball-lever” operation. Easy to operate 
with gloves or oily hands. 

4, “Twin Break" contacts. They halve the 
arc voltage—reduce arc and greatly increase 
life of contact. 





5. Non-stubbing contacts with wiping action 
and spring follow-up assure clean contacts 
at all times. 


6. Heavy duty bearings in each end of 
drum enable controller to stand up under 
the toughest operating conditions. 


7. Pistol grip handle optional. 


8. Also available in unique cavity mounting 
adaptation for machinery manufacturers. 















COOPERATE WITH 
THE 
DEFENSE PROGRAM 


Substitute P&S 
New Process Plates 
for Brass Plates 











Brown-X 


Good looking—with all the 
sturdiness of brass plates. 


A COMPLETE LINE 


Sold Through 
Electrical Wholesalers 


Catalog on Request 





Pass & Seymour, Inc. 
SYRACUSE, N. Y. 














'to be applied to them. 


| make them sell. 
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A Look Ahead at 
Home Lighting 


[FROM PAGE 23] 


we can go ahead with available tubes 
and auxiliaries and make many credit- 
zble installations and demonstrate to 
John and Mary that there are now pos- 
sibilities for distinctive lighting in the 
modern home. Some of this business 
is already waiting for the contractor. 

It will be our job also, to design new 
fluorescent equipment that is appropri- 
ate for the home, to develop methods of 
building this lighting into walls and 
ceilings in ways that provide attractive 
and effective lighting. It is our job to 
eliminate the objectionable noise. And 
there is no sense in laying back and 
saying “It can’t be done!” 

What kind of units? How should I 
know? It will take a lot of work by a 
lot of smart men to find this out. By 
that time we will have enclosures for 
fluorescent lamps that look nothing like 
present equipment that was all designed 
for stores and factories. We may have 
bent tubes, coiled tubes. The whole 
system of auxiliaries may be simpler. 
Why not? For we are still in the early 
period of this new fluorescent lighting 
era. There will be changes made. They 
will evolve with the help of electrical 
men, architects, interior decorators and 
others, whose imagination is stirred by 
the prospect. 


2. The Certified Fixture Program 


Lighting fixtures for wall and ceiling 
have never been designed with any seri- 
ous intent to deliver any definite in- 
tensity, volume or distribution of light. 
Now the LE.S. study lamp scheme is 
Specifications 
are to be developed. Fixtures are to 
the Electrical 
and certified. 
won’t make them popular. 


Testing 
But that 
That won't 
For success will de- 


be tested by 


Laboratories 


nend on three other conditions— 
First—These better fixtures must 
first of all be beautiful. Designers 
must turn their backs on the traditional 
brass tubing and develop something 
new, interesting, artistic and appealing. 
The efficiency must then be an added 
virtue. These must be new light sources 
of great decorative charm that also 
provide effective illumination,— ample, 
colorful and comfortable. 
Second—These new fixtures must be 
given a good name, something selected 
not because it describes to electrical 
men the idea behind the equipment but 
because it appeals to the public. It 
must suggest glamour, comfort, luxury 
and distinction. It must represent a 








new style, modern and expensive, and 
something to be proud of. 

We must not repeat the mistake made 
in naming “I.E.S.” lamps. This meant 
nothing to John and Mary. 

Third— Such expensive lighting 
equipment will not be bought by people 
who live in rented homes if it must be 
wired into the building and become the 
property of the landlord. It is essential, 
therefore, that these new certified fix- 
tures must congect to fixture receptacles 
that prowWde a hook, like a fan recep- 
tacle. The fixture can then be hooked 
on and plugged in. And when the 
owner moves, he takes his fixtures with 
him. They are his personal property. 

This idea is entirely feasible. The 
cld “elexit” was a practical device. It 
died because the fixture manufacturers 
failed to adopt “elexits” as standard 
equipment and sell their fixtures for 
mounting this way. 

Once standardized, the electrical con- 
tractor will gladly install these fixture- 
hook receptacles, because it will enable 
him to finish all wall and ceiling out- 
lets under the original inspection and 
cover the job with one certificate. 


Too Cheap Today 


The trouble today is that lighting is 
too cheap to be either interesting or 
important as a feature of a home. You 
buy table lamps for a few dollars up. 
You buy paper shades for a quarter, 
bulbs for a dime. You buy wall brack- 
ets for a dollar or so and a ceiling fix- 
ture at some insignificant price. 

Therefore, the speculative home 
builder values it lightly. He plays up 
his bathrooms and his kitchen cabinets, 
and spends $200 more on shubbery to 
sell the house quicker. 

What we need now is to make home 
lighting © expensive, impressive and 
important. We must develop our certi- 
fied fixtures so they are highly deco- 
rative, appropriate and artistic, 
prideful features of a home. We must 
develop fluorescent lighting so that it 
becomes one of the most striking fea- 
tures of the room—luxurious, distinc- 
tive, original and appealing. And when 
we do this, the American home builder 
will gladly put as many hundred dollars 
into lighting as may be necessary. 

Here lies the future of home lighting, 
as I see it. And it is a dazzling picture. 
For there are not only some 500,000 
new houses built each year. There are 
these 25,000,000 already-built houses 
awaiting modernization. Once estab- 
lish better lighting as important in the 
n.odern home, and you will see it sweep 
across the land into universal use. It 
will happen just as with the bathroom 
and the modern kitchen. 


as 
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RIGID STEEL 


CONDUIT 


HYDRO -ELECTRIC 
DAMS 





FOR SALE BY 
SPANG CHALFANT, INC. 


GENERAL OFFICES: GRANT BUILDING, 
PITTSBURGH, PA. 
District Offices 


uTHiTIES and Sales Representatives in 
Principal Cities 


WITH THIS NEW BREAKER 
WE CAN GET POWER BACK 
ON THE LINE IN LESS 


THAN A MINUTE. 


Here’s Why YOU'LL Like This New 


HIS air circuit breaker is built 
to meet today’s demands for 
quick installation, and dependable 
protection for continuous produc- 


tion. Its features include a simple * 


ingenious new method of mounting 
and a convenient, modernized en- 
closing case, which combine to 
give you a removable breaker that 
is easy to install, easy to operate, 
and easy to inspect. 

We call it the 3-minute breaker. 
You can re-establish service after 


temporary faults in less than. one 


GENERAL @ ELECT 


GENERAL “HE ELECTRIL 


minute . . . inspect the breaker unit 
in safety —away from live parts—in 
less than two minutes ... and where 
changed load conditions call for a 
different-rated breaker of the same 
type, the old unit can be removed 
and a new one installed in less than 
three minutes. 

equip- 
ment, and personnel complete pro- 


Give your production, 
tection. Install these breakers in 
lighting, power, and motor circuits 
—up to 600 volts. They will protect 
both the circuit wiring and the 


THE BREAKER WITH THE DISCONNECT FEATURE 


INSPECT IT IN A COUPLE 
OF MINUTES. 


RIC <¢ 


860-20-7500 


AND IF THE LOAD GETS 
OVER A HUNDRED 


WE CAN JUST SLIP IN 
ANOTHER BREAKER 


G-E Removable Breaker 


apparatus connected to the circuit. 
A new pictorial booklet (GEA- 
3600) tells where and how to 
use them. For a free copy, 

call the G-E office near you, 

or address General Elec- 

tric, Schenectady, 

New York. 
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AUTOMATIC ELECTRIC 
CONTROL 


hAaun production per man- 
hour of labor—that is the goal 
to which industry is striving today. 
The: record-breaking pace set by 
the Defense Program, increasing la- 
bor costs, skilled labor shortage 
and price ceilings on products are 
compelling industry to achieve this 
goal as soon as possible. Conse- 
quently, management is ransacking 
its bag of tricks to find solutions. 

One answer to the problem is the 
introduction or extension of auto- 
matic electric control to production 
processes, thus multiplying the pro- 
ductive capacity of the employee 
and facilitating product control. 

What can the maintenance man 
do about this condition? He can 
do much, for his job is to see that 
production goes on uninterrupted. 
Since his scope necessarily covers 
the entire plant, he can determine 
where the lack of automatic control 
causes production bottlenecks, 
waste and hazards. And he can 
suggest appropriate remedies. 

The succeeding pages discuss 
electrical aids to automatic control. 
And the accompanying Mainte- 
nance Guide Sheet is designed to 
aid the plant electrical man in 
maintaining the control devices for 
the electrical system. 


Previous articles covered— 


1. Simplifying Electrical Mainte- 
nance 
2. Preventive Maintenance of Dis- 
tribution Systems 
. Preventive Maintenance of Elec- 
trical Equipment 
. Reducing Power Costs 
. Maintaining Good Power Fac- 
tor—Part | 
. Maintaining Good Power Fac- 
tor—Part Il 
- Meeting Severe Service Condi- 
tions 
Eliminating Causes of Severe 
Service Conditions 
Providing Adequate Capacity 
for Increased Demand 
10. Electrifying Operations to Re- 
duce Unit Costs 
11. Safety Protection for Electrical 
Operations 
12. Increasing Flexibility of Electri- 
cal Service 
13. Electrical Aids to Automatic 
Control (this issue) 
Future articles will discuss— 
14. Electrical Aids to Eliminate 
Waste 
15. Improving Working Conditions 
16. Electrified Plant Housekeeping 
17. Protection Against Sabotage 
18. Electrifying for Continuous Op- 
eration 
19. var ag Aids to Quality Con- 
tro 


ka 
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ELECTRICAL AIDS 10 
AUTOMATIC CONTROL 


i N these days of production speedups 
and manpower shortages, the plant 
electrical maintenance man is called 
upon literally to “pull rabbits out of the 
hat”. This is-in terms of devices and 
hook-ups that will reduce the human 
element in equipment operation. Auto- 
matic control therefore becomes more 
important than it has ever been before. 

Accordingly, it will be good at this 
time to review the broad objectives of 
automatic control under today’s condi- 
tions. It is worth while checking some 
of the important control opportunities 
that the man in charge of electrical op- 
erations can call to his management’s 
attention. 

Broadly speaking, there are three ma- 
jor jobs for automatic control today: 

(1) To reduce or eliminate as many 
manual operations as possible, thus, in 
effect, “multiplying manpower” 

(2) To reduce hazards and wastes 
resulting from incorrect oneration of 























NO PIN HOLE goes 
undetected by the elec- 
tric eye in this steel mill 
shearing line as the 
strips rush through at 
1,000 fpm. A light beam 
falling on the cell actu- 
ates a marking device 
that scores the strip at 
the hole. Defective sec- 
tions are then automa- 
tically cut away. (Photo: 
W estinghouse) 


, 
and control for 


shearing line 


existing equipment—that is, avoiding 
mistakes by making equipment “fool- 
proof”; and 

(3) To extend the range of supervi- 
sion over operations or processes, thus 
eliminating unnecessary motions and 
saving time. 


1. “Multiplying Manpower” 


Electric time switches furnish count- 
less opportunities for adding to the 
effective payroll by eliminating manual 
operations. They can be readily applied 
wherever operating cycles repeat them- 
selves or where the cycles can be prede- 
termined in some definite order. Good 


examples are found in the close control 
of baking and heat-treating processes, 
the cyclical operation of mixing valves, 
the automatic starting and stopping of 
exhaust fans, pumps, and blowers, and 
the like. Often they make it possible for 
operations to be continued—and stopped 


a 
i Flectronic contyol 
hy ‘ cobinets 
— 
soa Hi 





































































Test instruments 


Spec tol foundation for cell 
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OPERATOR is placing coils, that have 
been dipped in an inflammable varnish, 
into baking oven. One limit switch starts 
exhauster to insure complete ventilation 
and second switch controls baking time 


and shuts off power automatically. 
(Photo: General Electric) 
at the right moment—after normal 


working hours or over week-ends, with- 
out the need for human attention. 
Because of the dependability of cen- 
tral station frequency today, the elec- 
tric clocks in these time switches 
permit highly accurate timing. The sim- 
ple, sturdy mechanism of available units 
makes maintenance cost extremely low, 
in fact, largely confined to periodic in- 
spection of contacts and cleaning. Many 
types have housings suitable for outdoor 
installation, and conduit connections 
make mounting easy. The contacts on 
commercially available units are com- 
monly adequate for 10-amp. circuits at 


230 volts. Of course, for circuits of 
higher amperage, suitable relay and 


switch combinations can be worked out. 
Most manufacturers will be able to 
supply time switches meeting almost any 
specified sequence, and multiple-circuit 
types make it possible to control auto- 
matically a wide variety of operating 
schedules. All in all, the low first cost 
and easy care of this type of control, 
and its wide adaptability, should put it 
high on the electrical maintenance man’s 
list of “payroll multipliers.” 
Vacuum-tube timers are also worth at- 
tention at this time. As at present de- 
veloped for commercial use, they have 
defit::te advantages in cycling, sequenc- 
ing, limiting, and delaying, since all 
mechanical moving and wearing parts 
(with the exception of a telephone-type 
relay) have been eliminated. Units are 
available with contacts rated at 10 amp. 
at 115 volts, or 5 amp. at 230 volts. 


These timers are especially good on 
jobs requiring 
operations or 
Small, over-all 


frequent and repeated 
maintained accuracy. 


dimensions make loca- 
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tion and installation easy. The tubes 
are often standard radio types, easily 
replaced. 

Increased use of limit switches offers 
another low-first-cost opportunity to 
substitute automatic for manual con- 
trol—for example, shut-offs or starts on 
conveyors and other handling and pro- 
duction equipment. Modern, snap-action 
switches have been developed to the 
point where they are extremely com- 
pact and long-lived. 

In selecting devices of this kind, note 
whether contacts are roll-type, quick- 
make and quick-break, to minimize pit- 
ting; whether the enclosure is such as 
to be sufficient protection against the 
oil and dirt likely to be encountered at 
the installation point; and whether 
there is ample wiring space to get at 
the screw terminals conveniently. Units 
are available with a great variety of 
operating-lever, push-rod, and contact 
arrangements, so that wide flexibility 
of use is possible; and with terminal 
points for several independent circuits. 

The development of mercury switches 
in recent years has made possible the 
production of quick-make and quick- 
break limit switches of extreme sensi- 
tivity and ease of operation. They are 
successful on applications where it is 
desired to make or break a circuit by a 





light mechanical operating force—as 
little as one-third ounce. 
Of course, for automatic stops or 


starts where it is desired that the con- 
trol be operated without any mechanical 
force, the answer is electric-eye oper- 
ation of relays, actuated by the inter- 
ruption of a light beam. 

Pushbutton control for operations of 
all types is another item worth the elec- 
trical man’s increased attention. Remote 
levers, valves, dampers, and the like 
can be operated with simple electric 
solenoids or with solenoid valves. Ap- 
plications of this sort can save valuable 
minutes, and greatly amplify the amount 
of equipment that a single operator can 
handle. Opportunities to save steps by 
pushbutton installations permitting mo- 
tor control from more than one point 
should also not be overlooked. 

Of course, in connection with auto- 
matic control, the whole question of me- 
chanical handling should be kept in 
mind. Often only a fractional horse- 
power motor drive will be involved in a 
small step-saving conveyor or extension 
to an existing conveyor system. And 
the feasibility of controls at convenient 
intervals along an existing conveyor to 
prevent jam-ups or long walks to pres- 
ent controls should not be lost sight of. 


2. Make Equipment ‘Foolproof’ 


Most electrical men will agree that 
in the average industrial plant, the con- 









trol equipment gives more trouble than 
the motors it controls. Therefore, to 
keep the wheels moving, it is more 
important than ever to think about the 
right kind of starting equipment. 

While induction motors above 5 hp. 
of modern design may be started across 
the line at full voltage, the inrush of 
starting current may be as much as 650 
per cent of full load current. This heavy 
line current, with temporary reduction 
in line voltage, may be objectionable, es- 
pecially nowadays when the plant may 
be loaded up with much extra power- 
driven equipment. So, it may be well to 
plan for more compensators. 

Control should be mounted and en- 
closed so that it will be protected from 
mechanical injury as a result of material 
handling, falling objects, and the like, 
and from dripping water, splashing 
liquids, or processing material which 
may cause operating failure. With so 
many green hands in plants today, it is 
also important that controllers of every 
type should be fully enclosed. 

Again, in connection with “green 
hands,” it is well to keep in mind the 
limitations of the manually operated 
auto-starter. The operator must he 
trusted to afford the proper time inter- 
val for acceleration with the handle in 
the starting position. In case the fuses 
blow or the overloads trip, the operator 
may tie or block the starting handle in 
the starting position, not fully realizing 
the damage he may do. Like all manual 
devices, it is subject to abuse. Mag- 
netically operated, automatic compen- 
sators will be the answer to objections 
of this sort, with simple pushbutton op- 
eration providing the desired “fool- 
proof” protection. 

With motor control so important to- 
day, its “preventive maintenance” 
should be carefully planned. Systematic 
and periodic inspection and servicing 
is necessary to insure efficient operation. 





TWO COMPRESSORS used for auto- 

matic control of air storage. Both units 

build up pressure in the morning. Unit 

to left above then maintains pressure— 

by cutting in when pressure drops to 
60 lbs. 
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MAINTENANCE GUIDE SHEET 


TROUBLES OF RELAYS AND THEIR REMEDIES 


Since relays are an important part of practically every automatic control circuit, this data sheet on relay 
troubles and their remedies is offered as a handy guide in control maintenance. 
permission of McGraw-Hill Book Company from "Troubles of Electrical Equipment," by H. E. Stafford. 


Reproduced by special 





SYMPTOM 





1. Circuit breaker does not open 


when load reaches a point con- 
siderably in excess of normal relay 
setting 








. Circuit breaker opens immediately 
on overload although a certain 
time delay was given the relay 
when last set and inspected 


TROUBLE 


a. Timing element defective | 


. Plunger of plunger-type relay 
jammed 


. Disk of induction-type relay 
rubbing or out of place 

. Grease or dirt on relay con- 
tacts 


. Air escapes too freely from 
bellows of plunger-type relay 

. Magnets out of adjustment in 
an induction relay 


CAUSE 


REMEDY 





. Heat from relay coil buckling 
the core in which the plunger 
moves, preventing it from 
moving 

. Disk jewels broken or out of 

place, owing to vibration 


from rough handling 


Air vents closed too tightly | 





. Relay cover not dustproof or| d. 


. Open air vents slightly. Oil 
the bellows with neat's-foot 
oil 

. Replace coil with a new one 


c. Renew jewels 


Remove all dust and grease 





a(1) Hole in bellows 
a(2) Air vent open 

b. 
or broken by vibration 





3. Overload relay does not func- 
tion, although the relay itself'ts in 
perfect condition 


. Contact circuit broken 

. Circuit between relay and cur- 
rent transformers open 
Note.— This will result in 

burning out the current trans- 

formers 

c. Battery out of commission on 
direct-current trip or circuit- 
closing relay 

. Auxiliary or pallet switch 
does not open when breaker 
is closed 





4. Circuit breakers will 


not stay 
closed where two or more are elec- 
trically interlocked 








. Circuit breakers will not open on 
overload where two or more are 
electrically interlocked 


. Accident or carelessness 
. Same as preceding 


spected, renewed, or 
charged often enough 


. Faulty switch mechanism 


| 
| 


Adjusting mechanism loose! 


. Dry cells or battery not in-| 
re-| 


a(1) Replace or patch bellows 

a(2) Close air vent 

b. Readjust position of magnets, 
and tighten all screws 





. Repair 
. Same as preceding 


. Renew dry cells. Recharge 


storage battery 


. Repair mechanical defect 





. Contacts on circuit-closing 
auxiliary switch do not make 
contact 

. Fuse on closing coil blown 


. Open circuit in closing coil 
or circuit 








Contacts on circuit-opening aux- 
iliary switch do not make con- 
tact 








. Circuit breaker opens when under- 
loaded, when provided with 
undervoltage coil, and none of 
the foregoing defects is apparent 
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Circuit to voltage coil open | 
| 
' 


1941 


. Contacts bent or burned 
Contact toggle too tight 


. Short circuit in coil or circuit 


. Due to short circuit or me- 
chanical defect 


Same as symptom 4a 





. Repair or replace contacts. 
Loosen and oil toggle 


. Install new coil, and replace 
fuse 
. Repair circuit or coil 





Same as symptom 4a 





Blown fuse or break in wiring | Repair break, or replace fuse 


| 


| 
| 
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A MERCURY LIMIT SWITCH i; 

shown mounted on spinning frame to 

control amount of yarn on bobbin. (Gen- 
eral Electric photo) 


Thus, controls operated four times a day 
should be inspected at least once a 
month. More frequent operation will re- 
quire servicing perhaps every week or 
as often as once a day. 

Once a year, all controls should be 
given a thorough inspection that in- 
cludes checking, adjusting, and renew- 
ing (if necessary) of main contact and 
interlock tips; tightening of loose con- 
nections; cleaning of all parts; testing 
of insulation and circuits; lubrication of 
bearings; and renewal of oil in oil-im- 
mersed controls which are operated fre- 
quently. Low-pressure, dry compressed 
air can be used to remove any accumu- 
lation of dust. But blowing out should 
be done in such a way as not to drive 
the dirt into other parts of the apparatus 
—particularly if the dust should contain 
metal particles. 

Since wiring circuits in many plants 
are severely overloaded today, the prob- 
lem of fuse blowouts in connection with 
motor starting will become acute—espe- 
cially with unfamiliar people at the ma- 
chines. Here quick-reset circuit break- 
ers will prove to be big time-savers on 
outages caused by temporary overloads. 

But there are many opportunities be- 
yond motor starting for reducing the 
human element in plant operations. In- 
creased use of thermostatic control, for 
example, should be considered in the 
regulation and control of atmospheres 
and of batches and mixes, so that proc- 
formerly requiring experienced 
judgment can be delegated to relatively 
unskilled operators. 

Increased use of indicating meters 
should also come up for attention. For 
example, ammeters placed in the circuits 
of motors driving mixers often make it 
possible for an operator to judge con- 
sistency by a simple reading, rather than 


esses 
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relying upon judgment or “feel” to be 
gained only by years of experience. 
Photo-tube applications are also worth 
mentioning again in this connection. 
For aid in removing the human equation 
from such jobs as color-matching or 
checking for imperfections in materials, 
that can be detected by the passing or 
breaking of a light beam. And with 
proper relay arrangements, the photo- 
tube circuits can be used as error-re- 
ducers in high-speed counting, sorting, 
weighing, and the like. 

Of course, in all of this consideration 
of foolproof operation, the matter of 
safety is paramount. The limit-switch 
applications previously discussed should 
be looked at with an eye to accident 
prevention as well as mere automatic 
control. And the whole subject of 
electrical interlocking for safety should 
be given serious attention. 

Dangerous equipment should be ax- 
amined for possible relocation of con- 
trols, to place them in the operator’s 
natural motion path. And where guards 
and other mechanical safety devices 
would make equipment operation awk- 
ward, protection by light-beams operat- 
ing photo-tube relays should be 
considered. 

And here is a reminder that should 
be put in about lighting—not usually 
thought of in connection with automatic 
control: Photo-tube devices to turn on 
plant lighting as soon as it falls be- 
low a predetermined level are an auto- 
matic aid worth thinking about now, so 
that installation may be accomplished 
before the Fall and Winter months of 
early darkness set in. 


3. Increasing the Range 


of Supervision 


One important service the electrical 
maintenance man can render to produc- 
tion management these days is to bring 
as much as possible of the plant opera- 
tions together into a few “nerve centers” 
of supervision. In this way he can add 
co the automatic control of the plant as 
a whole, as distinguished from auto- 
matic control of specific operations. 

Thus, in many plants—particularly 
in the process industries—it is possible 
to bring far-flung operations under the 
centralized supervision of one man by 
means of a master control desk or 
board. Lights on a control panel can 
be made to indicate the correct function- 
ing of units at far-distant points, with a 
centralized “keyboard” of pushbuttons 
for the operation of the equipment. Of 
course, additional pushbutton stations 
should be installed near the drives 
themselves, to facilitate control at the 
equipment in case of emergency. 

In the same way, opportunities should 


be studied for bringing together graphic 
or indicating meter circuits to a cen- 
tralized control station. Instruments 
and meters today are exceptionally 
sturdy for the delicate readings obtain- 
able, so that circuits of this kind can be 
arranged with fewer maintenance head- 
aches than might at first be thought 
possible. 

Another aspect of this “nerve center” 
idea should also be studied. This is the 
installation of loudspeaker and other 
signalling systems that permit those in 
charge of dispatching or supervision at 
a central point to send their instructions 
and control orders out in all directions 
—simultaneously, if desired—to the 
most remote sections of the plant. This 
arrangement has proven especially help- 
ful in warehouses and large store- 
rooms, where employees can fill orders 
from their stations near assigned 
shelves, in accordance with instructions 
received over the speaker system, with- 
out having to walk considerable dis- 
tances to a telephone. Equipment is 
available for two-way conversation, 
with pick-up microphones that permit 
calls to be answered from a distance of 
as much as 50 feet from the instrument. 

Naturally, in many plants elaborations 
of this sort will not prove practicable. 
However, the same idea may often be 
readily applied on a less ambitious scale 
—for example, signal lamps located at 
various stations, with color and flashing 
codes that will give a surprising range 
of messages. 

Bells, chimes, gongs, and similar sig- 
nalling devices can be arranged at small 
expense, and with few maintenance 
problems involved. If desired, low- 
voltage drop or lamp annunciators can 
be added to such audible signalling 
systems. 


AUTOMATIC CONTROL extended to 
newsprint handling at San Francisco 
News. Operator is shown holding push- 
button control which he can regulate for 
stopping, starting and “inching.” 
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@ Today, the RLM LABEL as a recognized certificate 
of uniform quality and a warranty of conformance to rigid 
quality wont oy provides a potent tool both in protect- 
ing eye sight and health of workers and increasing pro- 
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ards for eleven other types of Lighting Reflectors and 
Fluorescent Lighting Units for use with MAZDA lamps. 


Through the use of RLM Official Standard Specifi- 
cations, covering vital construction and performance 
requirements for each of these 12 Reflectors and 
Lighting Units, you secure positive assurance that 
your RLM Certified Products provide the maximum 
value in lighting efficiency and economy... will 
deliver the balanced lighting so essential to maxi- 
mum output of defense products and the welfare 
and efficiency of employees called upon to work 
longer hours and at new high speeds. 
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FOR MORE REPLACEMENTS WITH A SMALLER STOCK 
Standardize on 


MALLORY 
CAPACITORS 


from 
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and WIRES, Inc. 


we 6 | Ce |" YOU want to make more profit on 
St. Louis, Mo. 
INSULATION and WIRES, Inc. capacitors with less investment in 


30 Trowbridge Ave., 
Detroit, Mich. 


INSULATION and WIRES, Inc. 
181 Portland St., 


stock on the shelves, you will do well 


Cambridge, Mass. to standardize on Mallory Universal 

INSULATION and WIRES, Inc. ° ° . 

289 Simpson St.,N. W., AC Capacitors. The Mallory line is 
Atlanta, Go. 

H. A. HOLDEN CO. complete — meets every requirement 


318 Fourth Ave., So., 
Minnecpolis, Minn. 
W. C. JOHNSON 
309 Kellogg Ave., 

Peoria, Iii. " 
TRI STATE SUPPLY CO. For a convenient source of supply, 
544 So. San Pedro, 


ephencancndeaget get in touch with any office listed here 
ROBERT McKEOWN COMPANY 


ome Me —or write for a complete catalog. 


for both round and square types. 











INSULATION and WIRES, Inc. + 2127 Pine St., St. Louis, Mo. 








MORE PROFIT 9 ow every 


AND 
LESS TIME INSTALLATION 






This popular, simple method saves 25% on material, 25% to 50% of connecting 
time. Makes installations quick and easy. Eliminates complications and ends 


fussing with nuts to tighten. Stronger, neater connections. 























































Costs you only $1.25 for the De 
pt ee 2 (AY = handles 80% 
of all installations). Just two squeezes, 
and you have a smooth, neat connec- APPROVED BY 
tion. No other tools required. This UNDERWRITERS’ 
tool can save you many times its cost 
on the first job. senate 
DISTRIBUTED BY 
The M. B. Austin Co. The Steelduct Co. 
Chicago, Ill. Youngstown, Ohio STRONG, NEAT CONNECTIONS 
Clayton Mark & C. Enameled Metals 
» ~~ ieee _ Pittsburgh, Pa. You welcome the speed and ease that 
, ae ae ne s the B-M system puts in your hands. 
a Sinn :? Pittsburgh, Pa. These fittings give you complete, well 
cele Triangle Conduit & finished work in a hurry—(not water- 
General Electric Co. able Co. tight). 
Bridgeport, Conn. Elmhurst, New York City 












BRIEGEL METHOD TOOL CO., Galva, III.) 











Motor Drives Save 


$2,500 Annually 


Operating costs were reduced $2,500 
a year at Wallace & Company, candy 
manufacturers, Brooklyn, by moderniz- 
ing motor drives and changing from 
private d.c. generation to purchased a.c. 
power. 

Before making the change, all ma- 
chines for made-to-order candy used to 
be on group drives, with 70 motors, 
from 4 to 50 hp. requiring a 500 hp. 
connected load. 

Now there are only two group drives, 
and all other machines are individually 
driven. A total of 150 sq.ft. of valuable 
floor space was saved in the basement 
by replacing floor-mounted motors with 
ceiling-mounted drives. 

All-in-all, operation is much more 
flexible and economical despite the fact 
that steam is required for cooking and 
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ARROWS point to ceiling mounted 
motor drives. Note compactness of in- 
stallation. 
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DIAGRAM shows how flexibility was 

obtained in another basement set-up, 

where a 50 hp. lineshaft was broken into 
one 15 hp. and one 10 hp. group. 
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for eight “hot rooms.” Savings are 
made in fuel, power distribution and 
transmission, and the lessened cost of 
maintaining a-c motors as compared 
with d-c motors. 


For Maintenance Work 
At High Elevations 


Often the electrical maintenance man 
must do some work on equipment that 
is located higher on a side wall, on roof 
truss, or near the ceiling. For such 
locations a ladder is not always suit- 
able. 

A scaffold is a more appropriate 
equipment on which an employee can 
work at the high job, with more security 
and convenience. 
available and can be used by painters 
and other plant maintenance employees. 
It may be possible to distribute the 
carrying charge to other maintenance 
sections as well as construction. 

In the mail arriving at the editor’s 
desk, there was an announcement of a 
complete scaffold which can be erected 
from simple units, in a manner that an 
“Erector” top is put together and with 
the same versatility. 


Portable scaffolds are | 





The manufacturer, Mechanical Hand- | 


dling Systems, Inc., Detroit, has designed 
units, providing interchangeability with 
a minimum number of parts. No screws, 
bolts, or clamps are used, and no tools 
are required to erect or dis-assemble 
the scaffold. 

The scaffold consists of square-sec- 
tion tubular steel brace and corner post 
units, permitting erection in straight 
line, in corners, and around rectangular 
or circular constructions. Bridging 
over obstructions is accomplished with 
simple truss units. 

Steel floor sections are supplied and 
may be placed at any point on the scaf- 
fold. Other devices included are de- 
tachable ladder, adjustment posts for 
uneven surfaces, casters, skip-hoist for 
lifting material, and brackets for “cat- 
walks” and for holding material. 


Automatic Control 
Panel 


The instrumentation and metering 
equipment in the operator’s control 
panel is the silent partner of the single 
operator in the boiler plant. Pressure 
gauges tell the operator what the steam 
pressure and water pressure are in the 
service lines in the boiler house. The 
master pressure controller maintains 


the operating pressure of the boiler to 
less than a two pound variation. Fox- 
boro remote pressure controlling and 
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..- Reduce Investment... 
Simplify Replacements 


There’s no more certain 
way to make motor start 
capacitor replacements 
easier and more profitable 
than standardization on 
Mallory. They cover every 
replacement need . . . with 
half the inventory invest- 
ment. Round types 
MSU are encased 


in the smallest 









possible metal con- 


ANY NEEDED DIAMETER OR HEIGHT 
IN A MATTER OF SECONDS 


P. R. MALLORY & CO., Inc. 


P.R. MALLORY & CO. inc. 


tainers. A specially devel- 
loped “‘size adjuster”’ 
provides every diameter up 
to 3” and any height up 
to 434". You simply trim 
it at the desired places. 


Rectangular types MSG 
and MSF are packed 
with complete hard- 
ware for every 
= replacement re- 


quirement. 


Send for Catalog 


ing complete details and 
ment recommendations. 





ONE CAPACITOR 
REPLACES ALL THREE 





INDIANAPOLIS, INDIANA 


Cable Address — 
PELMALLO 


ALLOR 








Write today for Catalog M-801 giv- 
replace- 
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Fasier and More Accurate 
fore Possible... 


“UNC ~ MARIE D”” 


PAT. APPLIED FOR 


/ELECTRUNITE Steeltubes 


This threadless electrical metallic tubing provides the 
full protection of steel — yet is light in weight, easy 
to handle and simple to install. 

There are no threads to cut — no oil, dirt or grime 
—no turning of long lines in tightening joints. And 
when it comes to cutting or bending, you'll notice a 
world of difference. 

“Inch-Marked” ELECTRUNITE STEELTUBES is the 
only raceway already marked off for you—and marked 
accurately — in feet and inches along every length. 
You can forget your foot-rule and save the bother of 
unfolding and folding it. Just use the tube as a rule — 
or count off the required distance on the tube and 


there’s your mark for cutting or bending. 


ib this new ELECTRUNITE Bender ‘The new bending tag supplied with 
tan make any standard bend more every bundle of tubing provides simple 
urately and with less effort than ever bending instructions and diagrams for 
possible making various types of bends. 


A hacksaw makes clean cuts easily and quickly. 
The new ELECTRUNITE Bender—with brief but ample 
instructions built into it—combined with “Inch- 
Marking” enables any good mechanic to make pre- 
determined bends with greater ease and accuracy than 
ever before possible. And the bending tag on every 
bundle of tubing provides simple instructions for mak- 
ing bends that always fit. 

Do you want to simplify your work — to make it 
easier — to eliminate guesswork and wasted material ? 
Then try “Inch-Marked” ELECTRUNITE STEELTUBES 
on your next wiring job — exposed, concealed or in 
concrete. That’s the way to learn for yourself why it 
is the easiest-to-use rigid steel raceway in the world. 
Steel and Tubes Division, Republic Steel Corporation. 
Cleveland, Ohio. 


AITERS LABORATOD, 
Cy INSPECTED v3, Ine 


ELECTRUNITE 
~ ELTUBE 
eC rRIC a ete LIC rusine 


YOU CAN DEPEND 
"| UPON YOUR ELECTRUNITE 
| DISTRIBUTOR ' 


See your ELECTRUNITE Distributor 
before bidding on your next wiring 
job. He carries a complete line of 
ELECTRUNITE STEELTUBES, fittings, 
accessories and other electrical sup- 
plies. And you can always depend 
upon him to help you in estimating 


8 9 


the job — and then to help you com- 
1 O l 1 1 2 plete it at scheduled time. 
1 lililit bor ills 
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@ Bunting Bronze Bearings for every 
make and size of electric motor using 
sleeve-type bearings are available in- 
stantly from stocks of local whole- 
salers and Bunting warehouses all over 


BRONZE BUSHING 





PRECISION 


BRONZE BARBS ° BABBITT 


America. These stock bearings are 
exact duplicates of original equipment. 
Write for catalog. The Bunting Brass 
& Bronze Company... Toledo, Ohio. 
Warehouses in All Principal Cities. 
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highly 


efficient 


low 
priced 


portable 
powerful 


speedy 








Beaver Model-B 


14 to 2-inch Pipe and Bolt Machine 


For % to 2-inch pipe—% to 1%-inch bolts. , 
Rack-and-pinion feed. Cast steel-iron 
All-steel geared universal pipe chuck—with safety 


drive shaft and geared tools. 
base and cap. 


rugged 


Up to 8-inch with 


automatic wrench ejector; hinged full-range reamer; sliding wheel or 


knife cutoff; ring-type opening adjustable diehead—no hinge. 


Auto- 


matic gear-driven oil pump. All gears enclosed and run in oil. Choice 
of 110 or 220 volt universal reversible motor. Weighs about 280 lbs. 
In use in finest pipe shops throughout the country. 


White for Bulletin B. 





SLE ORENERY 6 oe 


Highest Quality * WARREN, OHIO * For~ 40 Years~ 
841 DEEN AVENUE 

















ONE MAN OPERATES control panel 
which is his “silent partner.” 


recording instruments maintain for the 
operator any steam pressure which he 
desires to maintain in the office and 
manufacturing buildings of the Maxwell 
House coffee plant, Hoboken, N. J. 


Electric Eye 
Ups Production 


Electric eye control at the Rose Patch 
& Label Company, Grand Rapids, 
Mich., manufacturers of woven labels, 
increased machine output by ten per 
cent, and enables one operator to attend 
eight machines. Names, trade-marks, 
and the like, are printed on a woven 
tape. The tape is cut and folded by 
automatic machinery. Before the 
phototube control, the printing was not 
always centered after the label was cut 
and folded. 

With the new set-up a register mark 


ONE GIRL can operate eight machines 

because of phototube control. Production 

of each machine stepped up from 16,000 
labels a day to 17,500. 
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ou the tape passing through a light 
beam causes a photo-tube, through re- 
lays, to control the movement of the 
tape so that there can be no cumula- 
tive error in the cutting of the labels. 


Drives for 
Interchangeability 


At the paint and varnish plant at 
Benjamin Moore & Company, Chicago, 
individual motorization and  motor- 
driven sectional group drives have re- 
placed a steam prime mover. 

Thirty motors, totaling 468 hp., have 
replaced the steam drive. All motors 
were kept under 20 hp. for interchange- 
ability and for across-the-line starting. 

Space formerly occupied by the steam 
plant has been released for production. 
Also, the group drive arrangements per- 
mits operation of departments and sec- 
tions according to varying demands. 


Service Facilities 
Underground 


Modernization of the power distribu- 
tion system for Pittsburgh Plate Glass 
Company Newark plant eliminated the 
maintenance of the old overhead feeder 
system and provided facilities for 50 per 
cent increase in production. Feeders 
from the manhole are shown running 
upward through 4-in. conduit along the 
side of the five story buildings. 


FOUR INCH CONDUIT carries serv- 
ice from manhole along side of the 
building, five stories high. 
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Here itis! A new 34 page manual 

on Insulating Varnishes, printed in 
color and illustrated with 38 pictures 
and charts. It describes 31 different 
insulating varnishes, paints and enam- 
els; explains characteristics, uses, ap- 
‘plications and types; contains useful 
tables and information; and is fully 
cross-indexed for quick reference. 


Pioneering in the development and 
manufacture of insulating varnishes 
since 1905, and continuous research in 
insulation applications, makes Irving- 
ton the logical source for information 
on insulating varnish practice. 


Send for your copy at once—no obli- 
gation except to write Dep’t. 96, or fill 
in and return the coupon below. 


VARNISH & INSULATOR CO. 


PLANTS AT IRVINGTON, M. J. end HAMATON, ONT, CAM. 
Representetives in 70 Principal Cittes 
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IRVINGTON VARNISH & INSULATOR CO., 
Department 96, 
Irvington, N. J. 
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Send me the new Insulation Varnish Manual. 
Name 
Position 
Company Name 
Address... 
City.... 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


tion and every answer published, we 


SHOCK FROM WELDER 


UESTION 16. On an ungrounded 
110-volt, 2-wire, single-phase sys- 
tem I have several electric spot 
welders on rubber casters. Each 
one has a grounded wire run to 
the sprinkler system. Every once 
ina while the operator of a ma- 
chine gets a shock. The fuses do 
not blow, but the machine becomes 
grounded. How could I remedy 
this trouble ?—IV J.S. 


rO QUESTION 16. Your 

sprinkler is probably a dry sys- 

tem. This leaves the pipe as the 
sole grounding medium. The pipe has 
many fittings each having some kind of 
pipe thread compound to make them air 
tight which makes for a very high re- 
sistance. Your cure would be to 
ground on a water pipe or if possible 
use driven ground rods.—C.E.S. 


TO QUESTION 16. There are 

several feasible suggestions 

which apply to the problem— 
(1) Remove the ground wire. The 
spot welders will then be completely 
isolated. If the insulation in the trans- 
formers and the wiring system is ade- 
quate there is absolute protection. 
(2) where moisture is 
prevalent, it may be found advisable to 
ground one side of the secondary of the 
feeder transformer and the spot weld- 
ers to the same ground with the feeder 
primary. Care should be taken to pro- 
vide adequate copper, and continuous 
low resistance circuit. This will afford 


In locations 


protection against feeder, and _ spot 
welder transformers. 
(3) Ground and tie solidly together 


with adequate copper, the middle tap of 


56 


For every ques- 
pay $5.00. 


the secondary of the feeder transformer, 
spot welders, and one similar side of 
secondary of spot welder transformers. 
Each spot welder transformer should be 
connected with regard to proper polar- 
ity on same feeder. This method would 
lower and equalize the potential differ- 
ence between transformer primary and 
secondary. It offers complete positive 


protection.—O.A. 
A tem is probably ungrounded in 

© naine only. There is a tendency 
on all ungrounded systems to permit at 
least one accidental ground on the sys- 
tem continuously. It may have such high 
resistance that, in series with another 
high resistance ground on the other 
side of the circuit, little current 
flows to operate the circuit fuses. 

I would suggest permanently ground- 
ing the circuit with a low resistance 
ground at the supply side of the service 
switch of the building. Then examine 
the ground connections of your spot 
welders and be sure that they are 
thoroughly and permanently grounded. 
Examine the ground wire connection to 
the sprinkler system. Use an approved 
ground clamp.—V.M. 

2514 of the 


alternating current 


TO QUESTION 16. Your sys- 


too 


TO QUESTION 16. Order 
National Electrical 
that secondary 
systems supplying 
interior wiring and interior alternating 
current wiring systems, shall be 
grounded if they can be so grounded 
that the maximum voltage to ground 
not exceed 150 volts. It is 
understanding that even though this 
is a 110-volt 2 wire system, that it 
would possible to ground it so 
as to keep the maximum voltage to 
ground below 150 volts and, therefore, 


indicates 


does my 


be 








this should be grounded. If this is 
done, the use of the grounded wire run 
to the sprinkler system should take care 
of the difficulty by opening a circuit 
fuse or other over-current protective 
device in case of a breakdown in in- 
sulation. 

If for some reason or other it is not 
possible to have a ground, the sugges- 
tion would be that a ground detector be 
provided with a visual or audible signal 
such as a light or bell which would give 
notice when there is a break-down in 
the insulation. One other possibility 
would be the use of a relay operated 
breaker connected in the ground wire 
and set to operate on a very small cur- 
rent. This would probably eliminate the 
shock hazard but it might cause some 
inconvenience if the insulation break- 
downs are frequent.—J.E.W. 


COLOR CODING 


UESTION 17. In a number of 
plants, a color code is used to 
identify air, steam and water 
pipes. Has a standard code been 
established? And what colors are 
used to identify conduit carrying 
primary or 2,400 volt feeders, 
110-, 220- and 440-volt a.c. cir- 
cuits, 115- and 230-volt d.c. cir- 
cuits, and low-voltage circuits for 


fire-alarms, signals and _ tele- 
phones?—R.M.S. 
TO QUESTION 17. A sys- 


tematic plan employing color and 
other kinds of markings based 
on fundamental principles was spon- 
sored by the National Safety Council 
and the A.S.M.E. with the cooperation 
of many other engineering societies and 
associations, including the Navy, and 
other governmental departments. Write 
American Standards Association for 
their publication A13-1928. Address 
29 West 39th Street, New York City. 

Colors are applied completely to the 
pipe or to the covering or in wide bands 
at intervals including terminal and valve 
locations. Safe materials such as air 
and cold water use Green. Dangerous 
materials including steam and hot water 
use Orange or Yellow. Red is re- 
served for fire protection equipment 
such as Foamite, and for valves, in 
stand pipe and_ sprinkler systems. 
Where required bright blue is used for 
protective material, antidotes to gases, 
and deep purple is used for extra valu- 
able nonhazardous materials. 

No American Standard has _ been 
adopted for color marking of electrical 
conduits. In regular building wiring 
there would appear to be little need for 
such marking, since high voltage con- 
duits are segregated. Panelboards and 
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CENTURY bt Seeded MOTORS 








Century Repulsion Start Induction 
Brush Lifting Motor for hard- 
to-start loads. 





Century Open Rated General 
Purpose 3-Phase Motor. 


CENTURY 
Job Selected 













Century Totally Enclosed Fan- 









MOTOR 
FACTORS 





Century Splash Proof Motor 
protects against splashing 
liquide and falling solids. 


Century Integral Horse- 


power Capacitor Motor. 


MOTORS 





\ FUNCTIONS 





MACHINE 














Century Direct Cuz. 
rent Motor for all DC 


At left—Century 
Vertical Motor. 


Provide a Helpful, Profitable Service to Contractors 





1 pom you rely on Century Job Selected Motors, 


it’s an easy matter to get your share of the 
business building, profit making opportunities in the 
electric motor field. 


For when you select and specify, sell or install 
a Century recommended motor, you know the 
motor fits the job — that it meets the demands of 
the load and of surrounding operating conditions. 
Century Job Selected Motors take the guess-work 
out of proper motor selection and appli- 
cation. In reality, they make every 
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electrical contractor a motor specialist himself. 


This service is made possible by Century’s wide 
range of motor types and sizes—each designed 
and engineered to meet the requirements of a spe- 
cific application. 

Your nearest Century Motor Specialist has all 
the facts — it will pay you to call him in and talk 
it over, today. 

CENTURY ELECTRIC COMPANY 


1806 Pine Street St. Louis, Missouri 
Offices and Stock Points in Principal Cities 





: One of the Largest Exclusive Motor and Generator Manufacturers in the World : 


SRR RL AR RRS Se Lo SOS 


57 



























FOR EVERY 





3119 N. CRAWFORD AVE. 





FAST 
CAPACITORS 


INDUSTRIAL NEED 


Easy to install, reliable in service 
the FAST Dust Tight Unit is 
neat, sturdy, compact. 


The unit is complete with fuses, 
discharge resistors, conduit box, 
knock-outs and mounting brack- 
ets. 


The double container construc- 
tion is a special feature. 





CAPACITOR SPECIALISTS FOR 22 YEARS 





CHICAGO, ILLINOIS 








HOLES IN 


CONCRETE 
50 —75% 
FASTER 


Fy dad Re SOR 

Pel pars 732 AS 

‘(AR G4. AC.” 
iy & - 4 


Ae TIS Oe 
SPEED UP THE INSTALLATION 
OF WIRING, PIPING, ETC. 
WITH THIS AMAZING DRILL 


Drill holes in concrete, tile, brick, etc., for ex- 
es anchors, wiring, piping, etc., 50 to 75% 
aster. With this amazing fast drill point you 
not only cut drilling time but you also get up to 
50 times longer life per sharpening as the drill is 
tipped with Carboloy cemented carbide ...a 
metal harder 
than the hard- 
est steel. 

Eliminates 
slow, monoton- 
ous hand chisel- 
ing. Quiet— 
does not dis- 
turb occupants 
when used in 
occupied areas. 
Used in any 
rotary electric 
drill, 


SOLD AT LEADING SUPPLY HOUSES 
CARBOLOY COMPANY INC, 

11135 E. 8 MILE STREET 
DETROIT - yy 


CARBOLOY 


MASONRY DRILL-POINTS 











BARD CARBOLOY TIP 




























‘ RENEWABLE FUSES 
With the famous Powder- 
Packed Element 


KLIPLOK CLAMPS 
Lock fuses and clips together £# 


With genuine fibre tubes 
(not paper) 


J] COLORTOP PLUG FUSES4 


The color tells the size 


FUSE PULLERS 
Pull and replace fuses 
safely 


OILERS 
Glass and Unbreak- 
able types for every 
application. Stops 
guesswork - bearing 
failures- waste- idle 
machinery, etc, 





WRITE FOR FOLDER No. 300 


sii lele me i0)) a ice eeomm lil a-1t] 4-1-M a dre 


In Canada: IRVING SMITH LIMITED, Montreal 
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switchboards are commonly marked to 
identify the class of service and feeder 
numbers, while individual wires may be 
identified as to phases and neutral or 
d.c. by following the standard color code 
given in Sec. 2104 of the National 
Electrical Code, ASA C1-1940. The 
colors there are Black, Red, Blue, Yel- 
low for live wires, White for grounded 
neutral and Green for equipment 
grounding. If the a.c. circuits use up 
these colors, and d.c. is also run, other 
colors such as Orange and Brown for 
live wires and Gray for neutral are ob- 
tainable from manufacturers, usually 
without extra charge.—R.L.Y. 


BELT STATIC 


| UESTION 18. What is a good 
way to get rid of static from belts 


on machines mounted on a wooden 
floor without having to ground 
200 or 300 machines?—S.C. 
A, electricity from belts may reach 
very high voltages but very low 
amperes. Use a bare, very thin copper 
or iron wire between a bolt on the 
machine and the nearest ground, which 
may consist of a strip of thin sheet 
metal clear across the floor, so that it 
will be near each machine. Or else, 
this ground could be attached to the 
line shaft holders, and the line shaft 
to the motor ground. Any handyman 
in the factory can ground the 200 or 


300 machines during his spare moments 
in a very short time.—H.S. 


TO QUESTION 18. Static 


TO QUESTION 18. A good 
way to remove static from belts 
is by placing a metal comb near 
the belt surface and grounding this 
comb. Fine wires may be attached to 
the comb and allowed to touch the belt 
surface. To help prevent a charge 
being built up on the belts treat the belt 
with a dressing containing some graph- 
ite. This allows the charges to neutral- 
ize each other. With this method it is 
necessary to examine the belts regu- 
larly to see if dressing has worn off. 
Still another method is to increase 
the humidity of the air. This is effec- 
tive but may tend to cause rust of 
machinery.—V.M. 


TO QUESTION 18. It is evi- 
dent the machines are run by 
means of a line shaft. Place a 
collector ring and brush somewhere on 
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the shafting and all the metal pulleys 
and the shaft may be grounded. The 
wooden pulleys may be grounded by 
fastening metal strips either around or 
across the face of the pulley and then 
grounding them to the shaft. Flat 
headed bolts or nails may also be fast- 
ened through the pulley face and 
grounded to the shaft. By bonding the 
line shafting together in this way and 
then grounding it, all the static built up 
on the belts will be picked up by the 
pulleys and immediately dissipated and 
it will be unnecessary to ground the 
machines.—C.E.S. 


HOIST MOTORS 


UESTION 19. We have two 
Q series motors of the same type 
operating in parallel on a hoist. 
We have had trouble in keeping 
these motors balanced. At times 
they would get out of balance 
after a couple of hours running. 
They may go all day. When the 
wind blows in a certain direction 
it seems to upset the balance of 
these motors. They also become 
unbalanced if the load on the hoist 
is changed to any great extent. I 
would like to know how it is pos- 
sible to remedy this?—H.J.A. 


TO QUESTION 19. To equal- 
ize the loading on these motors, 
inter-connect their fields as fol- 


lows :-—J.W.B. 
















£7 
- B 42 
Ser field 
B A 
Ser field 





TO QUESTION 19. No matter 

how closely like motors are de- 

signed, such as the number of 
turns, core, etc., they cannot be identi- 
cal. Therefore a very small difference 
in losses, such as friction, core losses, 
I*R losses and brush losses, would in- 
crease under load and more so with a 
great increase of load, since the torque 
varies as the square of the armature 
current. I know of no reason why 
wind in a certain direction would help 
unbalance the motors unless one motor, 
more than the other, is in the path of 
the wind which would act to cool the 
heat losses. 

I suggest the use of an equalizer bus 
and also a series field shunt, in parallel 
with the series field, on the slow speed 
machine as it will vary the speed of it 
above normal, while the current divides 
equally between them. Tests would 
have to be made by moving the contact 
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When CABLE INSULATION 





bets 


no harm is done if ANHY- 
DREX deproteinized rub- 
ber insulation has been 
used. ANHYDREX has 
all the inherent value of 
rubber insulation — in fact 
it is rubber insulation, but it will not absorb water and needs no 
protection from it. 

Heretofore when cable insulations got wet every cable 
engineer knew that trouble was brewing — and it usually came. 
Water and insulation had to be kept apart or there was no service. 
Lead sheaths were for years considered a necessary part of sub- 
marine or underground rubber insulated cables. They were heavy 
and expensive but were the only effective available barrier against 
water. 

Doesn’t that give you an idea for saving money when you buy 
cables? We think it must. We will be glad to give you any data 
you may need to help you save money and get the best of service 
from ANHYDREX insulated power, control or signal cables. 


SIMPLEX WIRE & CABLE CO. 
79 Sidney Street, Cambridge, Mass. 

























Dhese OUTSTANDING features will save you 


MOney 


Johnson 





Electric Motor Bearings 


@ You can avoid costly delay in securing Electric Motor 
Bearings —if you select Johnson Bronze. Over 250 indi- 
vidual types are carried in Stock at all times. Available 
both in Standard or Undersize. Cast in a special high 
lead alloy, they deliver the maximum performance and 
bearing life. Write for our new catalogue . . . today. 


JOHNSON BRONZE 


Sleeve BEARING HEA DQUARTER 
490 S. MILL STREET - NEW CASTLE, PA. 
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GON 


QUICKLY 
AND 
EFFICIENTLY 


Gorilla Grips are solving the problems 


of many industrial plants today. 


Stock inventory sets including all popu- 
lar types of connectors. Nuts fit each 
type and take 19 wire sizes. Att finger- 


tips — low investment — convenient. 


National Electric 


PROOCOCTS CORPORATION 
1000 FULTON BUILDING, PITTSBURGH, PA. 
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lof the shunt resistor at various times | 


until the right balance is obtained after 
| which the position could be fixed.— 
C33. 








Can You ANSWER 
these QUESTIONS? 


QUESTION R —When installing a photo elec- 


tric cell for school class room lighting con- 
trol, should the photo cell be installed on 
the wall opposite the windows and facing 
them? Or, should it be installed on the 
outside wall between windows and in direct 


line with fixtures to be controlled?—B.E.S. 





| QUESTION $—How can I locate a ground on 


+; one phase before another develops on a| 


second phase, while equipment is still op- 
erating? The system is 3-phase, 3-wire, 
440-volt alternating current supplied by 
two banks of three single phase transform- 
ers. Secondary busses run into a switch 
house feeding 16 different circuit switches, 
which furnish power, underground, be- 
| tween buildings operating practically seven 
days a week. We have ground detector 
lights connected to the main busses which 
| show when and on which phase a ground 
|is developing.—H.E.B. 





| QUESTION T—A machine for cutting the 


| thread on large feed screws has two induc- 
| tion motors, a 1 hp. and a 14 hp. To avoid 
| any chance of error by the operator, they 
| desire to stop and start both motors from 
| one station so connected that motor A 
| starts first and motor B stops first. In 
stopping, both motors have about the same 
amount of drift and the use of brakes is 
not desirable. What sort of starting and 
stopping devices will this job require ?— 


J.J.L. 


QUESTION U—I have been having trouble 


with shunt field protective relays drop- 
ping out at times on our control boards, 
‘ontrolling direct-current compound wound 
motors. I believed it was due to the series 
| field neutralizing the shunt field for an 
instant during heavy current peaks of the 
motor. 

I tried using a heavy copper collar 
around the cores of the protective relays. 
| Do you think a condenser across these 
relay coils to delay these relays would 


| help ?—H.J.A. 


| 
PLEASE SEND IN 


| YOUR ANSWERS BY SEPTEMBER 1 


* HOLD 
That Line 
with 


PAINE 
FASTENING 











—DEVICES— 


———PIPE STRAP —— 


PAINE Pipe Strap speeds up conduit, armored 
cable and pipe installations, assuring a safe 
positive fastening. 15 different sizes with in- 
side diameters trom .405 to 4.500 to meet 
every requirement. Made from finest gal- 
vanized steel with uniform gauge and beaded 
for extra strength. 


1 and 2 Hole ROMEX STRAPS 


a9 “ay” 


Fig. 201—1 Hole Fig. 201—2 Hole 


For quick, easy and positive installations of 
sheathed cable 14-2, 12-2 and 10-2. Made of 
22 gauge galvanized stock with raised center 
bead for greater holding power. 


PERFORATED 


ANGER IRON 


IN 


—— 


5’ & 10’ COILS 
AND 
STRAIGHT 


Fig. SO0A OSES 


Hundreds of thousands of feet of PAINE 
Perforated Hanger Iron used yearly for sup- 
porting pipe, cable, conduit, new Fluorescent 
Light Fixtures and many other uses. Handy 
5’ and 10’ coils fit easily into tool kit—easy 
to handle in close quarters. 


Ask your Supplier TO- 
DAY for these PAINE 
products and write for 
complete catalog of 
PAINE Anchoring De 
vices. 


OERS SPECIALTIES 


THE PAINE CO. 


2961 CARROLL AVE., CHICAGO, ILL. 
New York Warehouse & Sales: 48 Warren St. 











60 


Electrical Contracting, August 1941 





aaCAST OF Copper em: 
y BETTER 
MoTORS / 








HERE’S no motor so capable of stand- 
Ting up under strenuous service as the 
motor with the one-piece rotor winding 
centrifugally cast of SOLID COPPER. For 
copper has better electrical conductivity, 
better thermal characteristics for motors 
... than any other metal. 

So for years manufacturers have striven 
to produce such rotors. Many have suc- 
ceeded in centrifugally casting windings of 
other metals. But only Fairbanks-Morse 
makes a centrifugally cast rotor with the 
windings of solid copper. 

F-M Motors with the patented features 
of Copperspun rotors better withstand con- 
stant plugging and reversing, give added 
years of trouble-free operation, reduce oper- 
ating costs. Their plus values are worth 
investigating. Write Fairbanks, Morse & 
Co., Dept. H-25, 600 S. Michigan Avenue, 
Chicago, Ill. Branches and service stations 
throughout the United States and Canada. 


FAIRBANKS-MORSE GH MOTORS 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 
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They're Better Looking 
The sleek, 

ed case in W 

starters ore furnished 
makes them fit in appre- 
priately in the best- 


looking plants. And 


they're more compact. 





They're Convenient 
Having the manvua 


—near 

operator has quick ac- 
cess to the control in an 
emergency- 





—someone 
accidentally 
disconnect, 
safety-intertocked. 





INSTALLATION 
OF CONTROL 


BY USING G-E 
COMBINATION STARTERS 

















You Wouldn’t Install 
a Pump without a 
Pressure Switch 


Why Risk Installing a Motor 
without Overload Protection? 


THIS Arsdead of THIS amd THIS 


ITH your electrical crews hurrying from one job to another 
trying to keep up with promise dates—wouldn’t you welcome 





a suggestion that would cut wiring time per job? Especially if it 
' actually gave the client a better installation—better looking, in a 


Anyone knows that a pump 


without a pressure switch would 


' smaller space, and safer for his workmen. os, in sedaiehiihdaceiiaie ties ade 


The G-E combination starter does just that. By installing a single 
device for each motor, you virtually cut in two the time required for 
' installation. And this modern control affords all the advantages we 


' have mentioned. 


5 
Further Information 
G-E distributors have stocks of these starters for prompt delivery. A 
post card will bring complete information, including prices. Address 
our nearest distributor, or General Electric Co., Schenectady, N. Y. 


GENERAL (%) ELECTRIC 


have to be assigned to watch 
the pressure gage constantly. 
Similarly, why expect a motor 
to operate without overload 
protection? Overheating may 
injure the windings or cause 
bearing failure, which means 
costly production tie-ups, and 
service calls that are costly in 
time and customer good will. 
Be sure the motors you install 


are properly protected— 


USE G-E STARTERS LIKE 
THIS, WITH ISOTHERMIC 


OVERLOAD RELAYS 


| 
| 











SUSPENDED 
TOOL RACK 


The use of a suspended tool and test 
rack increases the value of a work- 
bench in the center of the floor area of 
the motor repair shop of Teesdale Serv- 
ice, Philadelphia, Pa. 

The rack is made of wood and sus- 
pended about three feet above the cen- 
ter of the bench, leaving the entire 
surface free for working area. Both 





work- 

tools, 

switches and outlets for testing equip- 

ment. Electric tools plug into outlets 
under the bench. 


SUSPENDED RACK over this 


bench holds an assortment of 


sides of the rack contain an assortment 
of tools and switches and outlets for 
testing equipment repaired at the bench. 
A large scale ammeter is swivel sus- 
pended from the rack for easy reading 
from any part of the bench. Test leads 
are suspended from the ceiling by pul- 
leys and counter-weights and are avail- 
able to men working on either side of 
the bench. A small speaker is mounted 
on the rack, so men can be called and 
instructed from the office. 

Switches and receptacle outlets are 
mounted under the bench for connec- 
tion of portable electric tools. 


DEADFRONT 
TESTING 


Full deadfront operation of motor 
testing at the Houston Armature Works 


in Houston, Tex., insures maximum 


safety to operator and equipment. 
The control panel is enclosed in a 
steel housing 10-feet long, 3-feet high 


6+ 


The top 
is slanted, preventing its use as a bench 
or catch-all shelf. 


and 3-feet deep to the wall. 


Switch handles extending through 
the front provide reduced voltage and 
line voltage control for a.c. tests and 
rheostat line resistance for d.c. tests. 
Rheostats, ground test switch and volt- 
age regulator controls are brought out 
to control wheels. All circuits are 
operated by remote control contactors 
with pushbutton operation. 

Transformers, motor generators and 
heavy load rheostats are located out 
of the way, outside and in an adjoin- 
ing building. 


RING BURNERS FOR 
STATOR SCORCHING 


A series of ring shaped gas burn- 
ers has been developed by the Elec- 
trical Installation Co., motor shop of 
Cambridge, Mass., for use in burning 
the insulation off stator coils before 
the stripping operation. 

The complete apparatus consists of 
a sheet steel table, hinge mounted and 
chain suspended from a brick wall. 


CIRCULAR BURNERS with vertical 

and horizontal adjustments are used in 

this motor shop to slowly burn the 

insulation from stators to be stripped. 

Once flame is lighted, no further atten- 
tion is needed. 


An iron band bounds the edges of this 
table which has three holes of differ- 
ent diameters cut into it to accommv- 
date a range of stators .for different 
size motors. An angle iron support, 
mounted to a removable clamp, holds 
an adjustable L shaped steel bar fast- 
ened to a venturi tube gas burner. 
Screwed to the top of this gas jet is 
the circular burner. The stator to be 
burned is laid on its side over the hole 
and the burner adjusted to the proper 
height. The burner, which has a flex- 
ible connection to the gas line, can 
be moved from one opening in the 
table to the other depending on the 
size of stator to be stripped. 

The circular burners are constructed 
of iron pipe bent in circles of various 
diameters for different size stators. A 
coupling welded to the center cross 
piece of pipe screws to the gas jet. 
The holes around the circumference 
of these burners are drilled at an angle 
so the flame makes an angle of ap- 








TEST BOARD provides full dead front operation for a.c. and d.c. running 


tests on motors and generators. 
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Minimizes the possibility of “Mystery F 
gsions in defense industries AND 


eliminates the deteriorating influences 
that attack insulatio 











n in POWER CABLES 








ny 
' 


action! 


OR over 40 years, manufacturers of in- 

sulated cables have concentrated on 
producing “ozone-proof insulation”. While 
many types have been put on the market 
that controlled corona and attendant 
ozone formation to varying degrees — 
cables still did develop trouble. 

But now American Steel & Wire Com- 
pany has developed a New shielding! A 
truly significant discovery — TYPE PS 
SEMI-CONDUCTING SHIELDING 
(Conducting Rubber)—that completely 
eliminates these previously non-control- 


Cleveland, Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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Conducting Shielding (Conducting Rubber) makes any 
insulation ‘‘Corona Proof’’—and since no ozone forms, 
there is no need for further protection against ozone 


\e 

\*\aee 

a \ American Steel & Wire Company’s Type PS Semi- 
"Yi 
iN 


lable, highly deteriorating influences which 
attack organic insulation. Type PS Semi- 
Conducting Shielding is produced by an 
exclusive American Steel & Wire Company 
process. Power cable users will instantly 
recognize its great value. 

At the present, we can supply users with 
many types of single and multiple conduc- 
tor cables, sheathed by various methods 
with Type PS Semi-Conducting Shielding. 
Write today for more complete informa- 
tion and our technical brochure — all re- 
quests will be promptly handled. 


























Many “Mystery” explosions today, can 
possibly be explained by the fact that 
a worker scuffing across a non-conduc- 
tive floor can build up a sufficient 
charge of static electricity to make a 
good hot spark. In realization of this, 
the War Department instigated the 
development of “conductive occupa- 
tional” footwear—now on the feet of 
thousands of workers in defense in- 
dustries. 





These photographs taken in our 
laboratories show a 15-watt bulb 
being lighted by the flow of cur- 
rent from a 110-volt plug-in, 
through an ordinary ““dumb-bell” 
sample of conducting rubber. 
These tests indicate that wide 
range of conductivity in rubber 
is available, and this conduc- 
tivity can be varied to suit the 
best design of cable. 























































You're in business to sell—to make a 
profit—to build good-will and repeat 
business. Because that's your whole 
story in a nutshell, it just makes good 
sense to sell MITCHELL Fluorescent 
Lighting. Here's why: It's Better 
Lighting and you can prove it. It's 


You can sell MITCHELL 
Fluorescent Lighting with 
Sy confidence because MITCH- 

ELL's sales policy protects 

your profits... because 
MITCHELL quality safeguards your reputa- 
tion. You sell more and earn more because 
MITCHELL's Better Lighting has acceptance 

. « Sells easier. 






You'll find MITCHELL Fix- 

tures easier to install, 
easier to maintain. They're de- 
signed better, engineered bet- 
ter, built better. Starting is 
positive, quick; operation is trouble-free. 
The MITCHELL fixtures you install are built 
to stay sold . . . and to sell others. 





You'll want to sell the line 
that's complete—that has 
\ the right fixture for every kind 
of installation you're called on 
‘ to figure. MITCHELL is the 
complete quality line. Send for Pocket 
Catalog No. 240 . . . it's packed with 
Fluorescent's "Best Sellers”. . . . it helps 


you SELL! 





MITCHELL Fluorescent Fix- 
tures are sold only through 
qualified Franchised 
MITCHELL Lighting Di- 
vision Distributors. 


MITCHEL 








it’s Just Good Business to Sell a Line 
that Builds Your Profits and Your Reputation 


easier to sell and you can prove that, 
too. It's easier to install and it's 
surer to stay sold. When the bid- 
ding's tough, on big job or small, you 
can depend on MITCHELL'S price 
and proved Better Lighting to land 
you the order. Here's the proof: 


9 Only MITCHELL Fixtures 
carry this sales - getting 
Triple-Label: (1) Fleur-o-lier 
Certification; (2) Underwrit- 
ers' Approval; (3) MITCH- 
ELL's own complete Guarantee 
—a powerful 3-Way Guarantee that SELLS 
your customers. It takes this kind of back- 
ing to build your Fluorescent business. 









Selling MITCHELL Better 
\ Lighting is a sure way to 
get hearty customer hand- 
shakes and repeat business. 
You can't afford to risk your 
reputation or your customers’ good-will with 


inferior fixtures. In the long run, you play 
safe with MITCHELL. 











KEEP YOUR EYE ON MITCHELL! 


Model No. 2025P. 235 WATT UNIT. For 
highest intensity Industrial Lighting. Uses 
two 100-watt, 60-inch lamps. Open-end 
type; heavy auge prime vitreous steel 
throughout; white vitreous porcelain en- 
amel reflector. List Price, $37.95. 











MANUFACTURING CO. 


2525 N. Clybourn Ave., Chicago, Ill. 


‘‘A GREAT NAME IN LIGHTING’’ 
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proximately 45 degrees with the hori- 
zontal plane. The largest opening in 
the table with the proper burner takes 
a stator up to 40 hp. in size. 

When burning out a stator, a slow 
flame is used so there will be sufficient 
heat to char the insulation but not 
enough to warp or damage the lami- 
nations. With this method it usually 
takes about four hours to completely 
burn out a stator, depending of course 
on its size. Once the stator is set 
and the burner lighted, no further at- 
tention is necessary and the mechanic 
can apply his time to other work. Ii 
necessary, additional burners might be 


| attached to the gas line and three stat- 


ors burned simultaneously. A _ hood 
with an exhaust fan is mounted over 


| this burning-table. 


PORTABLE CLEANING TANK 


A portable cleaning tank is the lat- 
est addition to the ffactional horse- 
power motor repair department of the 
Roland Electric Company, motor re- 
pair shop in Baltimore, Maryland. 
Although it is marketed for cleaning 
automotive parts in the garage busi- 


ness, C. H. Scheidt, shop  superin- 
| tendent, finds it works well for clean- 
| ing the various parts of fractional 
horsepower motors. 

The unit, known as a_ Utility 


| Cleaner, consists of a caster-mounted 


tank complete with 10 gallons of 


Amsol cleaning fluid, a motor driven 
pump 


centrifugal which forces the 





UTILITY CLEANER saves steps and 
speeds cleaning operations in the small 
motor department of this repair shop. 
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THE LIGHTING INSERT 


In October, Electrical Contracting 
will publish its traditional lighting in- 
sert. This year, however, it's going 
to be more valuable than ever be- 
fore . . . because the editors have 
gone over the myriad of lighting fix- 
tures available and grouped them 
into six major classes. 


They have worked out a simplified 
classifying system which will enable 
you—with one quick reference—to 
pick the class of equipment to use, 
the right type, and to know the cor- 
rect method of installation for each! 


Here's information which will be a 
big help on most every lighting job 
you do! It's the kind of stuff we 
have all been needing for a long 
time . . . something to end the con- 
fusion created by the mass of light- 
ing equipment available. 





my COMING IN OCTOBER! 
A SPECIAL LIGHTING INSERT 


AND 
IN 
ADDITION 











Don't miss 
the October issue 


ELECTRICAL 
CONTRACTING 
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OTHER VALUABLE 
FEATURES 


The Lighting Insert is the big feature 
of the October Electrical Contract- 
ing. But that doesn't mean the issue 
won't have its usual quota of helpful, 
timely articles. 


For instance ... the big problem for 
everyone today is keeping production 
speeded up. So there are going to 
be articles on emergency methods 
for defense production. 


An article giving fifty ideas to cut 
costs in electrical construction work 
. . . plant chief electricians as well as 
the contractors, will find many a 
helpful suggestion here! 


A check list on keeping maintenance 
in industrial plants ahead of emer- 
gency demands. . . . Plus all the usual 
departments, etc. 
























































































| Lamps Starters Contacts 
— 
| 6 in., 4 watts 
9 in., 6 watts FS-5 2 
12 in., 8 watts 
18 in. T-8, 15 watts FS-2 
24 in. T-12, 20 watts ‘ 2 
36 in. T-8, 30 watts FS 
{8 in. T-12, 40 watts wine . 
36 in. T-17, 65 watts FS-74 4 
60 in. T-17, 100 watts FS-64 4 
60 in. T-17, 100 watts FS-6* 2 


























*For replacement in 2-contact starter sockets 


Customers for whom you've installed fluorescent fixtures will need 
starters for replacement. Others using fluorescent lighting need starters 
replaced. Get this business with G-E starters. They are designed by MAzDA 
lamp engineers and have correct operating characteristics to provide 
normal fluorescent lamp life and performance. 


others are 4-contact. 


For further information see the nearest G-E Merchandise Distributor 
or write to Section D-188, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 








The G-E starter line includes starters for fluorescent lamps of 4 to 100 | 
watts, 6 inches to 60 inches in length. Some of these starters are 2-contact; 
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cleaning fluid through a hose-connected 
cleaning nozzle and a container with 
25 pounds of filter material to clean 
the used fluid. The parts are cleaned 
in the top of the tank with the fluid 
which slowly seeps through the filter 
in the removable tank partition to the 
bottom where it is recirculated to the 
hose nozzle. The filter, which cleans 
about 50 gallons of fluid, is renewed 
every three months. The unit can be 
moved to any part of the department 
and the motor connected to an ordi- 
nary convenience outlet. 


UNDERCUTTER 
DUST COLLECTOR 


The J & H Electric Company, motor 
repair shop of Providence, R. L., uses 
a hand vacuum cleaner attachment to 
help remove mica dust when under- 
cutting commutators. 

The unit consists of an _ electric 
hand vacuum cleaner with a V-shaped 
nozzle attachment so constructed that 
it fits directly over the cutting wheel. 
The cleaner is bracket mounted to the 
movable wheel support so it follows the 
cutting wheel along the length of the 
commutator. When the cleaner bag is 
loaded with dust it can be emptied. 

This attachment lessens the chances 
of the mechanic inhaling large quan- 
tities of mica dust and eliminates the 
constant blowing and brushing neces- 
sary to clean the mica groove during 
the undercutting operation. 





VACUUM ATTACHMENT to mica 


undercutter aids in removing the dust 


that accumulates when commutators 
are being undercut. A hand vacuum 
cleaner does the trick. 
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a, PRODUCTION LINE SPEED-UP 
DIRECT MORE LIGHL, Dows / 
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‘WITH CURTIS FLUORESCENT two-lamp UNITS 
You get important plus features designed by ‘ 
lighting engineers for your greater benefit. 
e Accurate light direction down on the 
working surface — Note the V-shape at the 
center of the reflector and the closed ends. 
e Easy wiring—Each unit comes wired complete 
in a carton and is provided with knockouts in 
the channel for wiring connections. 
e Easy hanging — Channel has knockouts and 
holes for chain, stem or conduit suspension. 








Please write for catalog information 


Serial 2045 


CURTIS LIGHTING, INC 
6135 West 65th Street, Chicago 








O O 
Cross Section showing - 
Reflector Shape 5A yy 





CURTIS LIGHTING 


6135 W. 65TH STREET «+ CHICAGO 
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MANUAL 
PERCHING 


This perch is lighted by a battery 
of six two-light 48-inch Miller Alzak 
iluminum fluorescent units at the 
Uxbridge Worsted Company, Uxbridge, 
Mass. The units at each end are con- 
centrating type and the four center 
units are flood type. Units are mounted 


NIGHT INSPECTION of cloth is 

now possible by using a battery of 

Alzak aluminum fluorescent units in 
this worsted mill. 


at an angle three feet from top of 
hoard and five feet at bottom.  Illu- 
mination, 50 foot-candles on cloth with 
daylight lamps. Operator stands be- 
tween units and board and pulls cloth 
over. With this installation it is pos- 
sible to inspect cloth at night. This 
perch was formerly lighted with four 
100 watt blue mazda lamps _provid- 
ing 18 foot-candles. 


“TROFFER” LIGHTING 
IN GENERAL OFFICE 


One of the newest methods of light- 
ing general office areas is to apply 
fluorescent lighting to areas with acous- 
tically-treated ceilings. The example 
shown is the general office in one of 
General Electric’s Lamp factories lo- 
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cated in Cleveland. Forty watt white 
mazda F lamps are employed to pro 
duce 45 foot-candles. 

This type of lighting, as might be 
expected, has its advantages and dis- 
advantages. For example, (1) such a 
system is not dependent upon the re- 
flection factor of the ceiling, (2) it 
presents a modern appearance, (3) the 
coffers may be designed so as to be 
interchangeable with the acoustical tile, 
thus achieving flexibility, and (4) with 
troffers there is a relatively high utiliza- 
tion of the light. On the other side 
of the ledger are these considerations, 
(1) there is a large reflector area to 
maintain although this is offset some- 
what by better depreciation character- 
istics of this type of lighting, (2) 
there is a brightness contrast between 
the lamp and the ceiling, and (3) 
shadows are liable to be more noticeable 
than with conventional indirect units. 


FLEXIBILITY IN SHOW 
WINDOW LIGHTING 


In the business of modern merchan- 
(ising, the show window has become 
one of the most important parts of the 
store. It is the store’s outside sales- 
man with the difficult job of attempting 
to contact e “put 


FILAMENT 
LAMP LAYOUT 


T 
state Yootiicn 1 





FLEXIBLE ILLUMINATION for 
show windows embodies foreground and 
background lighting, spots, floods, ver- 
tical and horizontal strip units and 
plenty of convenience outlets to permit 
changing lighting arrangements 


across” a quick, convincing sales story 
which will either urge the observer to 
come in and shop immediately or create 
a desire forceful and lasting enough to 
bring the customer back to purchase 


| 





MODERN OFFICE LIGHTING employs flush type open fluorescent trough units 
in suspended acoustical tile ceilings. It combines interchangeability with high utiliza- 
tion of light. 
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Trade Mark Registered 


for“ Eye-to-the-Future Fluorescent Lighting 


Gith FU TURLITER 





GUTH FUTURLITER (Surface Troffer, with or without Egg Crate 
Louvres) is the greatest high flier in Fluorescent history! It is high 
in light output, high in quality, super streamlined! Tops in beauty! 
Sales on FUTURLITER are soaring ! 


This amazing Fixture brings tomorrow's lighting today! Designed 
with an Eye-to-the-Future, it anticipates increased Foot-Candles 
for later needs. Contractors are sailing right along—on the huge 
sales of FUTURLITER! 


You may have a reproduction of this photograph, size 8Y%'’ by 101%4'’ suitable for 
framing, absolutely Free! Write Today! 


THE EDWIN F. GUTH CO. 
2615 Washington Ave. \ 
St. Louis, Mo. 


"Leaders in Lighting 
Since 1902” 








INDIVIDUAL or CONTINUOUS 
FLUORESCENT Installations 


with WHEELER 
RLM LIGHTING UNITS 





RLM TWO-LAMP UNIT 


Wheeler RLM Two- and Three-Lamp Fluorescent Lighting Units are designed 
to provide general and localized illumination in industrial and commercial areas. 
These units, which employ 48-inch, 40-watt lamps, can be mounted Individually 
from chain or conduit; or can be used to make Continuous Run installations. 
Only a few extra parts are required to convert units into Continuous installa- 
tions of any number of units desired. 

Two- and Three-Lamp Units consist of a wiring channel and a separable porce- 
lain enameled reflector body. Both units are constructed in such a manner 
that upon removal of the lamps the reflector bodies can be lowered and taken 
down without disturbing any of the lamp operating equipment. 

Units are furnished complete with lampholders, removable starter switches, 
high power factor ballasts and starting compensator. 

This new line of equipment for Individual or Continuous installations is fully 
described in Wheeler Bulletin +66. 


Send Coupon for YOUR Copy 
of Bulletin No. 66 





: WHEELER REFLECTOR COMPANY : 
» 275 Congress Street, Boston, Mass. . 
: Please send, without charge, copy of New : 
s RLM Bulletin No. 66. : 
: NN x, dha cs tra toe: histo ra Red a cares ee Boo A : 
: RNINIES: <a ons lac atin ew etete a acinceim ace phates ton el ocha : 
s Address. ... prea iel ael alan oatanae eee ara : 
ere ne : 


Distributed Exclusively Through Electrical Wholesalers 


PE tig 





REFLECTOR 
one a. im 4 
275 CONGRESS ST., BOSTON, MASS. 


New YoOr«K - CLEVELAND - REPRESENTATIVES IN PRINCIPAL CITIES 
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later. The show window must accom- 
plish this task entirely by selling to the 
eyes of the person on the street—eyes 
in a hurry—eyes on the go—eyes pre- 
occupied with other things. 

To do this effectively requires an 
excellent lighting system. Today the 
electrical contractor has at his com- 
mand the tools which will enable the 
merchant to do an effective selling job. 
The sketch suggests how these tools 
can be used to obtain maximum flex- 
ibility in the lighting. For example, 
both mazda filament and fluorescent 
lamps can be employed for the general 
lighting and used separately or together. 
Where the filament lamps are used 
alone the colored fluorescent lamps can 
be used to create background atmos- 
phere. 

For most effective selling this gen- 
eral lighting must, of course, be sup- 
plemented by emphasis lighting in the 
form of supplementary spot and flood 
lamps and perhaps footlights and verti- 
cal reflector strips. 


FIFTY FOOTCANDLE 
OFFICE LIGHTING 


Office lighting is fast emerging from 
the 8 foot-candle semi-direct lighting 
stage of yesterday. For efficient opera- 





LOUVERED TROFFERS of the con- 

tinuous row flush type open units pro- 

vide 50 foot-candles of even illumina- 
tion in this factory building office. 


tion of the modern office, critical seeing 
tasks must be performed constantly and 
at high speed. The effort of seeing is 
tremendous, but it may be greatly re- 
lieved by adequate lighting. Today 








with fluorescent lighting, it is possible 
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LARGE AREAS 


Here's a method by 
which a single Mono- 
tube Steel Pole can be 
utilized to floodlight 
large areas efficiently 
and economically. The 
pole, ranging in length 
from 30 to 90 ft., is 
equipped with one, two 
or three circular mount- 
ing rings, each of which 
can accommodate up 
to eight floodlights. 


By installing the 
Monotube pole in a 
central location, lights 
can be directed where 
desired to give illumi- 
nation or protection 
over large areas. For 
complete information 
on this new, modern 
mounting, ask for data 
on Type 462. 


THE UNION METAL 
MANUFACTURING CO. 


CANTON, OHIO 
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to provide the amount of light and the 
quality of lighting which is required 
for quick and efficient seeing. A case 
in point is the offices of Oneida, Ltd., 
Oneida, New York, manufacturers of 


Community Plate. This company has 
recently undertaken a relighting pro- 
gram and typical of the results is the 
accompanying photograph. This instal- 
lation, which is located in the Produc- 
tion Office in the factory building, con- 
sists of continuous rows of conventional 
open-bottom louvered troffers on 4-foot 
centers. The troffers are equipped with 
daylight fluorescent lamps and the re- 
sult is 50 foot-candles in service. 





Lighting a DRESS 


CUTTING ROOM 


Dysresconl 


PROBLEM—To provide high-intensity, cool il- 
lumination necessary to perform the visual 
tasks involved in cutting out cloth frocks. 


| CONSTRUCTION DATA—The area set aside 


for the cutting operations has a concrete ceil- 
ing and steel reenforced concrete columns 
and beams. The ceiling height is 11-ft. 6-in. 
Walls and ceiling are finished with a light 


| color paint. Two rows of long cutting tables 
| are located between each bay. 


SOLUTION OF PROBLEM—General illumi- 
nation is provided by 184 fluorescent re- 
flectors, each using two 40-watt white fluores- 
cent lamps. The units are chain suspended 
from the ceiling on 10-foot by 10-foot centers 
and mounted 8-ft. 6-in. from the floor. Each 








& B & 8 
— — 7 — —- — — 
S 
S 
= —- dd. «en ome oul ond 
« {10°0"> 
- ~ @ 4 




















PLAN VIEW showing the location and 
Spacing of the fluorescent fixtures. 


unit is fed from an existing outlet. Wiring is 
in exposed conduit. 


RESULTS—The average illumination intensity 
on the surface of the cutting tables is 27 
foot-candles. 


CUTTING TABLES én this eastern dress factory are illuminated by 27 foot-candles 
of white fluorescent light. 
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FLUORESCENT SHIP 
LIGHTING 


Streamlined lighting is an outstand- 
ing feature of the new $2,000,000 car- 
ferry, “City of Midland,” which op- 
erates between Lake Michigan ports 
for the Pere Marquette Railway Co. 
This 406 foot steel ship is designed to 
carry 376 passengers, 50 automobiles 
and 34 loaded freight cars. She has a 





MODERN LOUNGE LIGHTING on 

board the City of Midland, is provided 

by a series of fluorescent coves running 

parallel to the length of the room. The 

softness of the cove lighting blends well 

with the modern comfort appointments 
in the lounge room of the ship. 


large dining room and lounge and 74 
staterooms including 12 parlor suites. 
For the comfort of her passengers 
and to expedite the loading and un- 
loading of her rolling stock, the “City 
of Midland” has a modern lighting sys- 
tem which includes nearly one thou- 
sand fluorescent lamps. More than half 
of these are of the 15-watt T-12 type, 
the rest being of the 30-watt T-8 size. 
Ten to fifteen times as much light is 
thus provided on this ship as prevails 
aboard many ships of greater size. 





= fi, : 
FLUORESCENT LIGHTING in a de- 
partment store—B. D. Sellers and Sons 
of Burlington, North Carolina, have a 
new system of fluorescent lighting pro- 
viding between 20 and 25 foot-candles. 
Miller Company units are employed and 
they are mounted 10 feet above the floor 
and placed on 11 by 13 foot centers. 
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F. W. DODGE CORP., CHICAGO, ILL. 
Installation by CURTIS , 
LIGHTING INC. CHICAGO 


BUSINESS 
re-lights! 





For Working Comfort and Increased Efficiency 


Yes—America relights—in homes and business. And in defense industries 
where maximum efficiency is required, sight saving fluorescent lighting 
is rapidly becoming a symbol of right light. ..the right light to 
minimize the danger of eyestrain .. . to help speed national defense 
orders by reducing errors caused by faulty lighting. 


But an installation is only as good as its ballasts. That’s why 
you should look for these seals: @) to be sure that the ballast has 
been tested and approved for safety: to know that it has been 
laboratory tested for heat tolerances, Watt input control, hum, 
and wave shape tolerances; @ for assurance of dependability and 
quality. Write for bulletin FBB-0430, giving full details of the entire 


Chicago Transformer line. 








































MOUNTING CEILING 
TYPE FLUORESCENT UNITS 


The modernization of store lighting 
recently done by Morganstern Electric 
Co., electrical contractors of Pittsburgh, 
Pa., required the installation of several 
hundred commercial ceiling type fluores- 
cent units on existing outlets after the 
present incandescent fixtures were re- 
moved. 

A template of the bed plate of the 
fluorescent unit, cut out so it would 
slide over the stem and canopy of the 
existing fixtures, was used to do pre- 
liminary spotting and drilling of the 
mounting holes for the new fixtures. 
Immediately after the existing fixtures 
were taken down, the new units were 
mounted to the existing outlets and fast- 
ened to the ceiling by six 4-inch toggle 
bolts. 

Each fluorescent unit consisted of a 
bed plate and reflector with four 40-watt 
lamps and two 15-watt end lamps all 
totally enclosed in a hinged type glass 
cover. Each unit weighed approxi- 
mately 75 pounds. 

The following is the labor data for 
changing the fixtures from incandescent 
to the fluorescent type. 


HANGING FIXTURES— includes the prelimi- 
nary work of spotting and drilling holes with 
the aid of a bed plate template, taking down 
the old unit, mounting, aligning, connecting 
and lamping the new fluorescent unit. Two 
men were required, working from ladders. 

Total time per fixture......... 1.5 m.h. 


ROLLING SCAFFOLD 
FOR WIRING 


To expedite the pulling in of branch 
circuit wiring in a grid system for the 
lighting of a large commercial build- 
ing, the Hixon Electric Co., electrical 
contractors and engineers of Boston, 
Mass., used rolling scaffolds with the 
wire reels mounted on the framework. 
A scaffold extension, when necessary, 
was made by using a long plank and 
an “A” ladder. 

Since the outlets were spaced on ap- 


proximately 9-ft. centers the runs were 
comparatively short. The outlets were 
arranged for 10-ft., 4-in. flush mount- 
ing of fluorescent troughs in a suspended 
ceiling so each conduit run had two 90 
degree bends. A wiring torpedo, work- 
ing on the principle of a wire nut, was 
attached to the ends of the wires which 
were then pushed into the conduits. 

All circuit wiring was completed be- 
fore the ceiling and partitions were in- 
stalled, so there were no obstructions 
to hinder progress. When one floor 
was completed, the rolling scaffold was 
taken apart, carried up a stairway to 
the next floor and reassembled. 

The labor required for wiring the 
outlets and moving the scaffold is listed 
below. 


WIRING OUTLETS—includes the time neces- 
sary to move the rolling scaffold from one 
section of the floor to another, pulling wire 
off the scaffold-mounted reels and pushing 
it into the conduits, skinning and twisting 
ends together. The number of wires per con- 
duit depended on the circuits therein, being 
either two, three or four conductors. Two 
men were required. 

Total time for 125 outlets...... 20.0 m.h. 
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ESTIMATING FORMS on which the 
complete takeoff and extension can 
be entered on one large sheet, help in 
job checking and keeping full informa- 
tion on file, says estimator K. T. Gil- 
lespie of the Oklahoma Electrical Sup- 
ply Company of Oklahoma City. A 
form he has designed is approximately 
four times letter size, folds conveniently 
for filing, and has columns and rules 
for all essential estimating data. 





REASSEMBLE MOBILE SCAFFOLD— includes 
taking apart the 10-ft. by 5-ft. adjustable 
pipe scaffold, carrying it up a winding stair- 
way to the floor above, reassembling it and 


remounting nine reels of wire. Two men 
required. 

PE Sccinecuasasecsis 4.0 m.h. 
Average time per man. 2.0 m.h. 


SUSPENDING 
HIGH BAY CONDUIT 


A recently completed industrial plant 
lighting installation provided this mid- 
west electrical contractor with an op- 
portunity to keep an accurate labor 
record on the difficult high bay sus- 
pension of the branch circuit conduits. 

The building was approximately 400 
ft. long, 125 ft. wide and divided into 
three sections. The 60 ft. wide center 
section had its roof steel 32 ft. above 
the floor. The two side sections con- 
tained sloping roofs with an average 
ceiling height of 18 feet. The steel 
beams in the high section ran trans- 
versely to the building length and were 
made up of two L’s mounted back-to- 
back with a steel plate between. 

The problem was to provide a light- 
ing system that would produce an 
average of 30 foot-candles on the work- 
ing plane. This meant hanging the 
entire conduit system at a height of 
13 ft., 6 in. from the floor to give the 
fixtures a 10 ft. mounting height. 

The method employed consisted of 
hanging a network of 4-in solid rods, 
five feet on centers, along the lines of 
the conduit runs. Wherever possible, 
the rods were pushed up between the 
L’s of the beams and held by a nut 
and an oversized washer. Where this 
arrangement wasn’t practicable, beam 
clamps with a tapped 4-in. hole were 
used to suspend the rods. These were 
also used in the low bay areas. 

Fixture outlets were on 10-ft. centers 
and consisted of cast malleable conduit 
fittings, drilled to accept the 4-in. 
suspension rods. Between each two 
outlets the suspension rod was equipped 
with a Mineralac clamp to hold the 
conduit. 

The following is the breakdown of 
the labor necessary to mount the con- 
duit hangers: 


PRELIMINARY SET-UP—includes setting up 
the bench, laying out the material and mov- 
ing material and equipment to desired loca- 
tion. 

RR ee ance 8.0 m.h. 


FABRICATING RODS—includes cutting and 
threading the !/-inch solid rods at both ends 
with a brace and a special chuck made spe- 
cifically for this job. An accurate check was 
kept on the first 100 rods to determine the 
following unit time. 

Total time for 100 rods........... 15.0 m.h. 
Average time per rod............ 0.15 m.h. 





Electrical Contracting, August 1941 

















Electrical Contracting, August 1941 


OU’LL make a lot more sales-—and meet with 
a lot less sales-resistance—by selling Hygrade 
MIRALUMES! ! 

Because MIRALUMES embody an exclusive com- 
bination of features! Hygrade started the fluor- 
escent fixture business . . . pioneered in making 
finer-quality fixtures . . . and Hygrade is every 
day telling this story to your customers in power- 


ful national advertising! 


f 
Match this if you can! 


Hygrade MIRALUMES mean finer light (Hygrade’s 
patented lamp coating) ... me ong starting and 
re-starting (Hygrade’s patentec Mirastat starters) 
... lower maintenance (Hygrade’s easily de- 
mountable reflectors and sturdy lamp holders) .. . 
plus a complete guarantee covering every part! 


4 


Hygrade Sylvania Corp., Est. 1901. Also Makers of Hygrade Fluorescent and Incandescent Lamps and Syivania Radio Tubes. 






to sell more 


fluorescent installations! 


Tops in quality 

Hygrade MIRALUMES are better designed and en- 
gineered . . . quality manufactured throughout 

. wired and ready to install, complete with 
superior Hygrade lamps . . . Underwriter’s Lab- 
oratory approved . . . high power factor . . . start- 
ers easily accessible...eligible for FHA financing! 
Write today for MIRALUME catalogue, prices, dis- 


counts. Dep’t EC8, Hygrade Sylvania Corp., Ipswich, 
Mass. 








GET BETTER PERFORMANCE 
WITH THE NEW MIRASTATS! 


Here’s the finest fluorescent lamp 
starter on the market . . . now avail- 
able to all fluorescent users . . . the 
new Hygrade Mirastat! Assures 
positive starting and re-starting — 
longer lamp life — performance 
that’s dependable! 
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THE NEW G-E 
INSULATING MATERIALS CATALOG 


This catalog will be of real help to you when you are planning 
purchases for installation, repair, and maintenance supplies. 


Crammed with pictures, descriptions, tables, specifications, etc., it 
consists of an up-to-the-minute listing of General Electric's complete 
line of outstanding Insulating Materials. 


GET YOUR FREE COPY NOW! 


Ro ) St ES A As a a 
Section M-188, Appliance & Merchandise Department, 

General Electric Company, ! 
Bridgeport, Connecticut 4G 
Send me a copy of the NEW G-E INSULATING MATERIALS CATALOG 
right away! i 


ERE nee eee eee Pane Ae OREN EROS ERT PIT SSE EEE eT. ee ' 
TET S LE Oe aE A ae SR OT CONT ET ER SALE CERNE TEE - 
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BEAM SUPPORTED RODS—includes hanging 
77 rods between the L's of the beams from 


| the 25-ft. level to 13-ft., 6-in. The rods were 


pushed up between the L's and held by a nut 
and oversized washer as explained before. 

Total time for 77 rods............ 15.4 m.h. 
Average time per rod............ 0.20 mh. 


HIGH BAY CLAMP SUPPORTED RODS— 
includes hanging rods from beam clamps in 
the high bay areas from a 32-ft. to a 13-ft., 
6-in. level. Beam clamps were tapped with 
a '%-inch hole. This was done only where 
beams could not be used directly. 

Average time per clamp and rod... 0.60 m.h. 


LOW BAY CLAMP SUPPORTED RODS— 
includes the same procedure as used in the 
high bay areas above, except the rods were 
dropped from an 1|8-ft. to a 13-ft., 6-in. 
level. 


Average time per clamp and rod.. 0.20 m.h. 


The conduit installation was too ideal 
to use as a unit basis since each 
transverse run under the beams was 
typical and the conduit bends and cuts 
were made in minimum quantities of 
12 to 20 at a time. The entire conduit 
structure was made up on the floor, 
then loosened at 20- or 30-ft. intervals. 
These sections were then mounted by 
three men, each catching a conduit 
clamp mounted on the supporting rods. 
A follow-up man would then complete 
the rest of the clamps and fasten the 
rods in the conduit fittings using wash- 
ers and nuts. 

Messenger cable was originally con- 
sidered but over-ruled because of the 
possibility of using heavy fluorescent 
fixtures which might sag the cable and 
put a strain on the conduit connections. 

Data from Continental Electrical 
Construction Company, Chicago, Ill. 











TULSAN, Wm. R. Henson of the 
Circle L Electric Co. sees a general im- 
provement in industrial and commercial 
work in the Southwest area. Fluores- 
cent lighting and defense work are the 
important influences. 
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Line Losses In 
Protective Lighting [From pace 27] 


3-volts, a 115-volt lamp should be in- 
stalled. 

As the starting point, the watt load 
and length of line will be the known 
factors from which the size and type of 
wire can be determined. It is necessary 
and easy to remember that the circuit 


length for given conditions varies 
directly with the desired or permissible 
line losses. For instance, the chart 


shows for a lamp load of 1500 watts 
and a 5-volt drop that the maximum 
circuit length is 59 feet for No. 14, 106 
feet for No. 12, and 166 feet for No. 10. 
If the loss is limited to 3-volts, these 
lengths must be multiplied by 3 and 
divided by 5, or 60 per cent. 

As another example, given a 12000 
watts load, a 4-volt drop and a circuit 
length of 75 feet, determine the wire 
size. This length is equivalent to 75 
times 5/4 or 94 feet with a 5-volt drop. 
Reading the chart above 2000 watts, 
No. 10 Type R should be used, because 
No. 12 under these conditions is limited 
to 76 feet. 

It is well to note in this same example 
that No. 14 Type RH could be used 
without overheating, but 2000 watts is 
beyond the current carrying capacity 
(as indicated by the arrows) of No. 14 
Types R and RP. Also, if No. 14 were 
used, the voltage drop would be 5 times 
94/44 or 10.7 volts. 

Energy losses in the line itself should 
be scrutinized from the standpoint of 
economy. These losses may increase 
materially the annual expense when the 
minimum wire size is used. So it pays 


to use a larger size than the minimum. 
The line losses are proportional to the 
voltage drop and lamp load. The rela- 
tion may be expressed as line loss in 
watts equals lamp load in watts times 
the ratio of line voltage drop to actual 
voltage at the lamp. 

This is the same and perhaps easier 
to figure with the aid of the chart than 
stating that line loss in watts equals 
line resistance in ohms times the square 
of the line current in amperes. For 
instance, the line losses with a 2000 
watt lamp load, 114 volts at the lamp 


and a 6 volt line drop will be 2000 times | 
6/114 or 105 watts. On an annual basis | 


this loss can be evaluated in kilowatt- 
hours and then in dollars. The annual 
cost of line losses based on about eight 
hours per day, or, say, 3000 hours per 
year in a 1000 watt circuit with 5 per 
cent voltage drop will be 1000 times 
3000 times 5 per cent or 150 kilowatt- 
hours. At a rate of one cent per kw-hr. 
this amounts to $1.50 the first year, 
$3.00 in two years. 

Now, referring to Table I, it will be 
noted that the resistance of the next 
larger size is about 60 per cent that of 
the next smaller size. For a given load, 
the line losses in a conductor of the 
next size above the minimum will be 
only 60 per cent as large. Thus the 
cost of losses in the last example would 
be $.90 per year, a saving that will more 
than pay for the increased copper size 
in 150-ft. circuit within a year or two. 

The chart is based on a 5-volt drop 
for convenience only and it should not 
be construed that a 5-volt drop is 
recommended. In fact it will be found 
advantageous generally to restrict the 
losses to 3-volts or less. 








HEAD ESTIMATORS—Neuwly elected officers of the Chicago Electrical Estimators 
Association or the 1941-42 seasoz, G. 1. Winters, Chatham Electric Co., secretary; 
Frank Erickson, Meade Electric Co., treasurer; Chas. Lundberg, Wadeford Electric Co.. 
vice-president and James Street, Kelso Burnett Electric Co., president 
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CAT. 252 


Pat. Pend. 


lt Never Fails! 
LLOYD 


“LOBSTER CLAW" 
Dual Spring Lock 


It places the Lloyd Starter Socket 
at the head of the procession. 
None other can touch it. The 
“Lobster Claw", found only in 
Lloyd sockets, ensures perfect con- 


tact—IT CAN'T SHAKE LOOSE! 
"Lloyd Policy Insures Quailty” 








Cat. 253 


Cat. FS-2 
and FS-4 


Pats. Pend. 





Cat. 251 


All Lloyd Products Listed 
and Approved by Under- 
Laboratories, Inc. 


LLOYD 


PRODUCTS COMPANY 
Providence, Rhode Island 
22 Leading Cities 
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Representatives in 
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Answered by 
FN. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriters 


Fluorescent Fixtures 
on 15 amp. Circuit 


“IT have recently ruled that 

© fluorescent fixtures shall not be 

connected to branch circuits other than 

circuits having overcurrent devices with 

a rating or setting not exceeding 15 
amp. Am I right?”—H.C.A. 


Fluorescent fixtures can be con- 
e nected to a 20 ampere branch 
circuit only, when the fixture is wired 
entirely with wire not smaller than No. 
14 as required in Section 2132. 
Inasmuch as the fluorescent lamp- 
holders are rated not over 660 watt 
and therefore do not come under the 
classification of heavy duty lampholders, 
they would not comply with the require- 
ments. for branch circuits of over 20 
amperes where heavy duty lampholders 
are required such as in 2145a, 2155a 
or 2165a. Therefore, the general run 
of fluorescent fixtures may be connected 
only to 15 ampere branch circuits. 


Carrying Capacity 


O “If 9 No. 14 RPT conductors 
* are installed in one conduit— 
three sets of 3 wire branch circuits (6 
ungrounded and 3 grounded conductors) 
will the carrying capacity be 80 per cent 
or 70 per cent? If 80 per cent the carry- 
ing capacity will be 14.4 amps. Can 
these circuits be fused 15 amps?”—Z.A. 


A As, according to sub-paragraph 

© 6 following Table 2, the neutrals 
are not counted as current carrying 
wires, the carrying capacity of the six 
No. 14 wires will be 80 per cent of the 
value given in Table No. 1 which is 
18 times .8 or 14.4 amps. According 
to Section 2106a these wires may be 
protected by fuses not larger than 15 
amp. 
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Service Conductor—Inside of Walls 
QO No. 1. “I would appreciate re- 


* ceiving a classification of Article 
230, paragraph 2331, of the 1937 Na- 
tional Electrical Code governing serv- 
ice conductors within walls of wooden 
frame buildings. 

“We have an electrical service here 
consisting of a two-inch conduit con- 
taining rubber covered wires serving an 
apartment house. The installation is a 
basement set-up. The service conduit 
runs down the outside wall to a point 
near the basement ceiling then through 
outside wall into the furred ceiling for 
about 7 ft., then to the main switch. 

“Tt is my interpretation of the Code 
that service conductors must not be 
run within the hollow spaces of frame 
buildings unless protected by overcur- 
rent protective devices with the excep- 


tion of where they have to run through 
the wall. Nothing is mentioned in re- 
gard to spaces above ceiling line.”— 
H.E.S. 


No 1. The fine print note to 
® Section 2331 speaks of the “hol- 
low spaces of buildings.” This means 
within the hollow spaces of walls, floors 
and ceilings and would include the furred 
space of a ceiling, floor or wall unless 
there were two inches of concrete sur- 
rounding the service conduit. If serv- 
ice conduit is to extend within the 
building it should be imbedded in two 
inches of concrete or run exposed for 
the shortest distance possible. 


QO No. 2. “I would also like to 
© know whether service entrance 
cable has been eliminated from the 1940 
Code.”—H.E.S. 


No. 2. Provisions for service 

® entrance cable have not been 

eliminated from the 1940 Code. They 
appear under Article 338. 


QO No. 3. “Another item over which 
* there has been some controversy 
is the service entrance switch. The 
Code specifically states that the service 
entrance switch shall be of the safety 
type and externally operable. Is this 
correct?” —H.E.S. 


No. 3 The Code requires that 

® a service switch be externally 
operable unless additional enclosed, ex- 
ternaily operable switches (or circuit 
breakers) are provided for the control 
of all individual feeders or circuits sup- 











NEW TRAILER now testing products bought in the open market by Underwriters’ 

Laboratories about the country. These traveling laboratories test wires, cords, cables. 

fuses, circuit breakers and other electrical products and demonstrate tests to electrical 
inspectors and other city regulatory authorities. 
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The Manufacturer guarantees by offixing this lobe! thay 
Fluorescent Luminaire 1s @ duplicate of somples foung 
periodic examination to comply with the Mmitimyum 


“SPECIFICATIONS FOR LUMIN Aip 
FITTINGS AND AUXILIARIES 
FOR FLUORESCENT LAmps:: 


which ore sponsored by the Monufocturers of Mo, 


ELECTRICAL TESTING LABORATO 
NEW YORK. N.Y 


A COPY OF THIS CERTIFICATE SHOULD 
APPEAR UPON EACH UNIT OB PaACKaAGs, 


MUORESCENT LIGHTING FIXTURES EmPLOvING 9x 
TYPES OF LAMPS ARE NOT RICOMMENDED FOR scHOO, 
SIMNAR LOCATIONS UNLESS tamPs ARE SHitLOID re0 
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THIS CERTIFICATION IS CONTINGENT UPON 
OF CERTIFIED AUXILIARIES OF OVER esx, 











Famous Electrical Testing Labora- 
tories put FLEUR-O-LIER fixtures 
through exhaustive tests, which 
include such vital points as 
FLICKER CORRECTION, DURA- 
BILITY AND SAFETY, EASE OF 
MAINTENANCE, DEPENDABLE 
BALLASTS AND STARTERS, 
EFFICIENT LIGHTING PER- 
FORMANCE, HIGH POWER 
FACTOR (85% OR OVER). 


WIDE VARIETY! You can now get Certified FLEUR-O-LIERS in over 100 different designs 
and in a wide range of prices. Ask your electrical supplier. 


Based on these tests, Electrical 
Testing Laboratories gives the 
FLEUR-O-LIER manufacturer the 
right to affix the label of certifica- 
tion to all fixtures identical to the 
sample submitted. This label is 
your assurance that the fixture 
wearing it meets the 50 rigid speci- 
fications set up by MAZDA lamp 
manufacturers for better light, 
better service. You can buy Certified 
FLEUR-O-LIERS with confidence! 


FLEUR-O-LIER 
Manufacturers 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open 
to any manufacturer who complies with FLEUR-O-LIER requirements 
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See why you get dependability 
Fin FLUORESCENT lighting fixtures 
that wear it! ad 
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Certified FLEUR-O-LIERS are guaranteed 
by their manufacturers to be free from any 
defects in materials, workmanship or as- 
sembly for a period of 90 days. Note the 
complete guarantee with which every 
FLEUR-O-LIER Manufacturer complies. 


IMPORTANT! 


Before you buy fluorescent lighting, check 
with your local electric service company. 
They will be glad to give you expert advice 
on how to install fluorescent fitted to your 
specific needs. 














TEAR OUT AND MAIL 
Fleur-O-Lier Manufacturers + 2122-8 Keith Bldg., Cleveland, Ohio 


Please send me FREE new booklet “50 Standards 
for Satisfaction,” together with list of Fleur-O-Lier 
manufacturers. 









Name _ 


Address _ 
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Type R Type RP Type RH Type RW 


You'll like G-E Building Wires because they are easy to strip, 
clean and pull. Different types are available for different con- 
ditions—Types R, RP, RH, and RW. You can obtain these 
wires right in your own territory too. G-E distributors are 
located at all key points in the country. 


G-E Building Wires are carefully made of the finest raw 
materials. Their quality is uniformly high. Accurate centering 
of conductors in their insulation is provided by continuous 
vulcanization of the insulation. 


Every wire has its size, type, voltage and grade of insulation 
printed right on the braid. Different colored braids are available. 


For further information see the nearest G-E 
Merchandise Distributor or write to Section 
W-188, Appliance and Merchandise Depart- 
ment, General Electric Co., Bridgeport, Conn. 


GENERAL @ ELECTRIC 
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plied through it. 

But the words “externally operable” 
dloes not mean that the switch must be 
operable from the outside. A defini- 
tion is given to define what the com- 
bination of those two words do mean. 
The definition is—“Externally operable 
Capable of being operated without 
exposing the operator to contact with 
live parts.” 

The term “safety switch” would have 
more correctly expressed the meaning 
which is evidently now intended. 





Refillable Fuse Abuse 


“I would appreciate a little in- 
© formation on the following fuse 
problem. In the plant where I am em- 
ployed as electrician, we have a 3 phase, 
60 cycle, 220-volt a.c. generator whose 
peak load reaches about 900 amps. The 
generator busbars are fused with two 
200 amp. fuses per busbar in parallel. 
“We have loaded these fuses up to 
600 amp. per fuse or 1200 amp. per 
phase and about once a week they seem 
to blow out. When we refill these fuses 
we find the bolt that holds the fuse links 
is loose, but are very tight when we re- 
fill them. 

“For a spacer between the fuse links 
we use the ends of the blown fuse. 
lV ould it be better to use brass washers 
for this purpose? This trouble seems to 
exist in all 3 phases, first one phase 


| will blow and then another, and when 
| they do they are so hot that they have 


to be plunged into water before they 
can be handled or refilled. Our voltage 
is manual controlled and is kept a little 
over 220 volts.”—B.S.H. 


200 amperes fuses loaded to 
600 amperes each 
i ‘ 
74 


/ 


A With the arrangement described 

above it is to be hoped that there 
would be trouble. The only wonder is, 
that the whole business didn’t blow up 
for good. 

The above description shows also 
what abuses are continually heaped 
upon refillable fuses and why inspec- 
tors and contractors wish they had 
never been approved. 

In the first place two 200 amp. fuse 
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holders should not have been connected | 
up in parallel per bus. And next, each 
fuse should not have been 


more than 200 amperes capacity. But 
to think of loading up a 200 ampere 
fuse to 600 amperes worth of refills is | 
beyond all reason. No wonder things 
get hot and let’s hope there is no way 
of preventing them from getting hot. 

If the generator is rated for 900 am- 
peres it could be protected by two 450 
ampere fuses in parallel, but casings 
for such fuses would have to be of the 
600 ampere class. The 200 ampere cas- 
ings or even 400 ampere casings could 
not be used. Nor could a single 600 
ampere casing with two 450 ampere re- 
fills be used. 

With a 900 ampere generator the 
buses or mains to the switchboard must | 
be of at least 1050 ampere capacity to | 
comply with section 4455. 

With such willful abuse of the use 


refilled to | 





of an excessive number of refills in re- | 
fillable fuse casings any inspector would 4 
be justified in prohibiting the further | [R 
use of fuses and in requiring the use of | cy 
non-tamperable, non-adjustable circuit S 
breakers. : 
= 
Branch Circuit BS 


QO “On a five wire branch circuit, : 
full load of 15 amperes, will the | V 
neutral of the branch circuit have to be : 





140 per cent of the ungrounded conduc- aa 
ters, the same as is required for feed-| 
ers?’ —A.Z. 2 
A Yes—undoubtedly this refers to | 

© the two phase, five wire system | 
on which the neutral of both branch | 
circuits and feeders should have 1.41 





times the capacity of that required for 
the phase wires. 








* 


TWENTY-SEVEN YEARS in the elec- 
trical contracting industry is the com- 
mendable record of Adolph Gogan, 
Gogan Electric Co., Milwaukee, Wis- 
consin. These years of experience has 
taught him the “ins” and “outs” of the 
game and marks his business as the 
third oldest in the city. 
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G-E WHITE 
HOT-DIPPED 
GALVANIZED 


General Electric offers a choice of two conduits—each a leader 


in its class. 
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EASY BENDING 


3 Bs 


ACCURATE THREADS 


SEAMS WON'T SPLIT - 
PROPER FITTINGS 


G-E White rigid conduit gives lifetime protection to wiring 
systems. It is hot-dipped-galvanized and Glyptal-coated inside and 
out. This method of manufacture provides a heavier layer of zinc 
than could be applied in any other way and bonds the zinc to the steel. 


G-E Black rigid conduit is coated inside and out with a corrosion- 
resistant elastic black enamel. The mild steel tubing used for this 
conduit is the same as that used for G-E White. 


G-E conduits are easy to work 
with and install. Threads are 
clean and accurate. Wire can 
be pulled quickly. Proper boxes 
and fittings are available. 


For further information see 
the nearest General Electric 
Merchandise Distributor or 
mail the coupon for a G-E Con- 
duit Products Catalog. 
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eneral Electric Company 
Section C-188 


Appliance and Merchandise Dept. 
Bridgeport, Conn. | 


Sirs: Please send me a G-E Conduit Prod- 


| ucts catalog, Pub. No. 53-1. | 
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NEW YORK CONTRACTORS 
HOLD 42ND CONVENTION 


Contractors of New York State gathered 
at Saranac Inn, Upper Saranac Lake, 
N. Y., for their 42nd annual convention 
July 7 to 10 inclusive. 

Four morning sessions were devoted to a 
review of the contractors’ and electrical in- 


dustry’s place in the National Defense 
Program. The convention opened with 
Manufacturers’ and Wholesalers’ Day. 


J. P. Mcllhenny, General Electric Co., 
Bridgeport, discussed the electrical indus- 
try in the present emergency and asked 
the contractors to expedite material deliv- 
eries by placing orders promptly, using 
customers’ priority numbers, using standard 
items, supplying alternate catalog num- 
bers on orders, avoiding duplicating and 
pyramiding of material orders, substantiat- 
ing wholesalers’ attractive delivery prom- 
ises before placing orders and eliminating 
waste of time by shopping for price. In 
outlining the opportunities of the electrical 
contractor in industrial defense plant work, 
C. B. Stainback, Westinghouse Electric & 
Mfg. Co., East Pittsburgh, listed the ad- 
vantages of the network system of second- 
ary distribution over the conventional 
radial systems. The National Electrical 
Code and the inspector’s place in national 
defense were discussed by G. C. Casteline, 
chief inspector, N. Y. Fire Insurance Rat- 
ing Bureau, Syracuse and J. D. Lynett, 
chief electrical inspector, City of New 
York. P. W. Kingman, G. W. Harvey 
Co., Saratoga Springs, N. Y. spoke on 
industrial mass production methods with 
respect to national defense. 

The only afternoon session was devoted 
to a closed contractors’ forum, designed to 
give the contractors an opportunity to dis- 
cuss local industry problems. J. W. Col- 
lins, Chicago, presented the composite re- 
sult of several surveys on the division of 
operating costs for electrical installations, 
as compiled by the Electrical Contractors’ 
Association of Chicago. That evening, 
S. G. Hibben, Westinghouse Lamp Divi- 
sion, Bloomfield, N. J., took the delegates 
on a demonstrated lecture tour over the 
new horizons of applied lighting. 

Contractors’ Day was Tuesday. Paul 
Ferneding, N. Y. Board of Fire Under- 
writers, asked contractor cooperation in 
promoting public relations and educational 
work on safe wiring practices. J. W. 
Collins, Chicago, told the contractors to 
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take stock of their own business estab- 
lishments with a view to better organiza- 
tion, customer relation and selling. L. W. 
Davis, general manager and P. M. Geary, 
Labor Relations Committee, National Elec- 
trical Contractors Association told what 
NECA is doing for the contractor in the 
defense program, with emphasis on the 
stabilization of contract awarding practice 
on government projects. Mr. Geary pointed 
out the dangers of general contractors 
establishing their own electrical construc- 
tion departments and urged active coopera- 
tion in association work. A. Lincoln 
Bush, in closing the session, called for a 
concerted effort on the part of each con- 
tractor in his individual community for an 
all-out service effort in the National 
Emergency. 

On Utilities Day, A. H. Clarke, Crouse- 
Hinds Co., Syracuse, spoke on the import- 
ance of lighting. Dr. G. W. Allison, Edi- 
son Electric Institute, New York, discussed 
conductors to better living and business. 
The subject of “fluorescent” was covered 
by C. D. Hollister, New York Power and 
Light Corp. The relation of power to 
the defense program was presented by 


C. M. Ripley, General Electric Company, 

At Thursday’s business session, all pres- 
ent officers and directors of the association 
were re-elected. 


TO CELEBRATE COMPLETED 
APPRENTICE STANDARDS 


The completion of comprehensive appren- 
tice standards for apprenticeship training 
in the electrical construction industry, has 
been announced by the joint committee 
representing the National Electrical Con- 
tractors Association and the International 
Brotherhood of Electrical Workers. This 
committee consists of— 

NECA Group—E. H. Herzberg, Milwau- 
kee, Chairman; Robert W. McChesney, 
Washington; E. C. Carlson, Youngstown; 
J. W. Collins, Chicago. 

IBEW Group—-M. H. Hedges, Washing- 
ton, Secretary; E. J. Brown, Washington, 
Vice Chairman; William Walker, Phila- 
delphia; H. W. Maher, Chicago; C. W. 
Spain, Detroit. 

This committee has worked with the 
cooperation and assistance of the Federal 
Committee on Apprenticeship Training of 
the Department of Labor. 

A dinner meeting will be held at the 
Hotel Mayflower, Washington on August 
14th, to be attended by members and 
friends of the electrical construction indus- 
try to celebrate this achievement. It is the 
first time in any industry that complete 
and comprehensive national standards for 
apprenticeship training have been started 
and completed in a period of three or 
four months. Invited to speak at the 
dinner are—William S. Knudsen, Director 
General of OPM; Sidney Hillman, Asso- 
ciate Director General of OPM; and Daniel 
W. Tracy, Assistant Secretary of Labor. 





RELAXATION after a busy session at the recent convention of the New York State 

contractors association at Saranac Inn, is being enjoyed by E. G. May, Albany (left); 

Walter Collins, Chicago; Fred Laube, Rochester, N. Y.; “Andy” Schroeder, Albany 
and Bert Kirkman, New York City. 
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Westinghouse CL-40 fixtures provide abundant light for 
seeing and selling in the showrooms of this large West 
Coast food and liqueur importer. ( 








FLUORESCENT LIGHT for seeing and selling 


Ceiling-mounted fluorescent luminaires provide inviting light for seeing 
and selling in the showrooms of this large West Coast food and liqueur importer. 
Vertical display cases as well as office desks needed high-intensity, diffused 
illumination. Dark mahogany ceilings and walls, however, added to an 
* already difficult lighting problem presented by varying office and mezzanine 
mounting heights. 

: — pe “¢ tii: To “supply the answer,” the mezzanine display cases were lighted with 
specifically for ceiling mount- Westinghouse Type CL-40 luminaires spaced nine feet apart along the ceiling. 
ing. The units, used either in- Evenly distributed light on the office desks was also provided by six runs of 
dividually or in continuous these continuous strip units. The whole lighting system functions as a single 

runs, provide high efficiency, light source; minimizing shadows and annoying glare. 


cool, glarel illuminati : : " : . : 
te - an a poromenare Westinghouse engineering experience, as used in this West Coast installa- 




















establichments. tion, is available to help you solve your own lighting problems, too. Ask your 
nearest Westinghouse Lighting Distributor today for descriptive fluorescent folder 
* F-8504; or, write Westinghouse Elec. & Mfg. Co., Edgewater Park, Cleveland, O. 
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117 Westinghouse Electric Supply Company offices and independent Lighting Distributors provide local stocks and services. 
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A Lineman Tells 
His ‘‘Grunt’’ 
About 


KLEIN’S 


Since 1857" 


T’S quality, not luck—not habit—that 
has put Klein pliers in the hands of 
linemen and electricians everywhere. The 


kid starting on line work learns of Klein 
quality from the “‘old-timer,” who remem- | 


bers back when he was a “grunt” and first 
heard that there were no other pliers like 
Klein’s. This “ 
who rate tools on their performance under 


pass along” advice by men 


toughest service is a testimonial to Klein's | 


maintenance of highest qual- 
ity. Unfailing ‘‘since 
Your copy of the Klein Pocket Tool 
Guide will be sent on request. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


Mathias who MK TEIN oe: & Sons 


100 Belmont Avenue 





Chicago. Illinois 
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UNDERWRITERS APPROVE 
ENAMELED E.M.T. 


Because of the increasing 
zine in the National Emergency, electrical 
metallic tubing manufacturers are faced 
with the necessity of substituting other 
materials for the protective exterior coat- 
ing. Underwriters Laboratories, Inc., are 
approving enamel and similar coatings dur- 
ing such time as zinc is difficult or impos- 
sible to obtain. The Underwriters have 
also found that the majority of listed 
connectors, couplings and other fittings do 
provide the desired bonding when used 
with enamel-coated tubing. Those fittings 
are suitable for use with metallic coated 
tubing only, will be listed as such in the 
future. 

Manufacturers whose enamel-coated tub- 
ing has been tested and approved to date 
include: Laclede Steel Co.; Clayton Mark 
& Co.; Triangle Conduit & Cable Co. and 
Youngstown Sheet and Tube Co. Under- 
writers Laboratories says that any other 
manufacturers who also make enameled 
rigid conduit may qualify without previous 
test on applications. 


N. C. CONTRACTORS 
MEET WITH INSPECTORS 


A joint three-day meeting of the North 
Carolina Board of Examiners of Electrical 
Contractors, the North Carolina Associ- 
ation of Electrical Contractors and the 
North Carolina Chapter of the Interna- 
tional Association of Electrical Inspectors 
was held July 15-17 at State College in 
Raleigh. 

The main objective of the meeting, which 


scarcity of 


was conducted under the direction of the 
College Extension Division and the De- 
partment of Electrical Engineering, was 
the promotion of a better understanding 
of the National Electrical Code with re- 
spect to inspectors and contractors prob- 
lems encountered in the field. 

The following authorities addressed the 
delegates on a _ selected wide range of 
topics of current interest: V. H. Tousley, 
secretary-treasurer, IAEI, Chicago; H. N. 
Pye, chief engineer, South-Eastern Under- 
writers Assoc., Atlanta; George A. Swain, 
NEMA, New York City; W. J. Canada, 
consulting engineer, New York City and 
O. A. Fredrickson, National Electric Prod- 
ucts Corp., were all on the opening day 
program. 

Speakers occupying the program for the 
rest of the meeting were: L. M. Keever, 
State College electrical engineering de- 
partment; S. P. Vecker, vice-president, 
Carolina Power and Light Co.; E. G. 
Romeiser, Porcelain Products, Inc.; O. K. 
Coleman, American Gas and Electric Corp., 
New York; L. F. Adams, G. E. Co., 
Schenectady ; H. Weber, U. S. Rubber Co., 
New York, C. S. Whitaker, city electrician, 
Durham, N. C.; W. E. Armstrong, Un- 
derwriters Laboratories, Inc., New York 
and R. A. Palmer, Duke Power Co., 
Charlotte. 


BANKERS, BUILDERS 
HEAR A.W. STORY 


More than a score of meetings have been 
held throughout the Western area from 
Boise and Salt Lake City to Douglas, 
Arizona to acquaint bankers and builders 
with the nationwide adequate wiring pro- 
gram. 

Local industry groups organized the 
meetings and invited prominent bankers, 
investment company officers, F.H.A. offi- 
cials, architects, operative builders and 
lumber company executives to be their 
guests. At each of these gatherings, A. E. 
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"You and your darn short-cuts to save conduit!" 
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Schanuel, field representative of the Na- 
tional Adequate Wiring Bureau spoke on 
“The New Demand for Home Owner- 
ship.” He pointed out the importance of 
A. \W. standards as a key step to the as- 
surance of the proper measure of modern 
electrical living standards, and therefore, 
to investment security through deferred 
obsolescence. 

Reports from industry leaders in these 
cities indicate that the guests were im- 
pressed with the program and would give 
immediate consideration to employing it 
in connection with their own activities in 
the new home building market. 

Following the meetings at Los Angeles, 


San Diego, Denver and other Western 
cities, industry men directly concerned 


with wiring promotion are now contacting 
banks and building interests with a view 
to arranging complete presentations of the 
A.W. story for special groups of their em- 
ployees. 


NISA RETAINS 
ORIGINAL NAME 


NISA is still NISA. Although action was 
taken at the national convention last May 
to change the name of the National Indus- 
trial Service Association to National 
Electrical Service Association, the Execu- 
tive Board decided to keep the old name 
until the matter comes up at its fall meet- 
ing. 

The reason for all this is the fulfillment 
of a number of legal requirements, since 
the association is a membership corpora- 
tion organized under the laws of the State 
of New York. Furthermore, the new 
name was so much like one or two other 
corporations in the state that permission to 
use it was rejected. A new and more rep- 
resentative name is now being sought. 


LEAGUE JOINS 
ROCKY MOUNTAIN GROUP 


The Black Hills Electrical League, com- 
prising Rapid City, Deadwood, Lead and 
adjacent localities in South Dakota, is now 
a part of the Rocky Mountain Electrical 
League. Affiliation with the League was 
authorized at a recent meeting in Rapid 
City attended by Chairman R. N. Hankins 
and Manager George E. Lewis. Marion 
M. Wilson of Rapid City is president of 
the chapter; Charles B. Marshall, of Dead- 
wood, is vice-president; Lloyd E. Caulkins, 
Custer, treasurer; E. E. Clark, Rapid City, 
secretary. 


ON MARYLAND STATE 
BOARD OF EXAMINERS 


The following members have been ap- 
pointed, by Governor Herbert R. O’Conor 
of Maryland, to the State Board of Elec- 
trical Examiners and Supervisors of Balti- 


more City: Frank M. Meredith, Industrial | 
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UP down UP down UP down 


GOES THE TEMPERATURE, AND THE QIKLUG HOLDS TIGHT! 


You need lugs that stay tight despite the large temperature 
variations between full load activity during the day and 
complete inactivity at night—and that means Burndy Qiklugs. 
Burndy Connectors are constructed so that a temperature 
change means uniform expansion or contraction of con- 
ductor and connector parts . . . and connections remain 
secure — in hot weather or cold, under any load. 
@ 


COMPACTNESS is one of the outstanding features of the Burndy Qiklug, as 
the photograph below demonstrates. A wrench or pliers is all that is neces- 
sary for rapid installation. For convenience plus performance, try the Qiklug. 





SEE YOUR WHOLESALER ABOUT 


BURNDY QIKLUGS 


BURNDY ENGINEERING COMPANY, INC. - 459 E. 133 ST. N. Y. C. 
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ALL good types 
—any size. 
With a hinged 
clamp for the main, 
the  Penn-Union 
Type HFM (at 
right, and below) 
is easy to apply. 


Split sleeve contact % 
unit gives permanent grip 
on branch. 
Made for single or mul- @m 
tiple branch connections. 
ALSO CABLE TAPS—a 
complete line of 90° and 
Parallel taps, for one or 


more branches, 



























COMPACT and POSI- 


TIVE. The Penn-Union Type 
SM gives equal tightening on 
the run and tap. 
ing, dependable. 


Self-lock- 


CLAMP TYPE TEES 

for all sizes of tubing # 
and cable—a full line. @ 
Machined contact sur- ¥ 
faces. : 





MANY MORE TYPES— 
for all combinations. For 
connecting flat bar, run 
or tap, to tubing or cable. 
Also ‘‘general utility’’ tees 
that take a wide range 
of conductor sizes. You 
will find that the Penn- 
Union line has exactly 
what you need. 


FOR ANY CONDUCTOR $ 
FITTING—Terminals, Serv- 3m 
ice Connectors, Studs, Two- # 
Ways, Ground Clamps—see 
the THOUSANDS in the % 
Penn-Union Catalog. 

Preferred by the largest users, 3 
who have found that Penn-Union § 


on a fitting is the best guarantee 
of Dependability. 


Sold by Leading Jobbers 
Write for Catalog 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 


PENN: 
UNION 


Conductor Fittings 





L aad 
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Power and Equipment Co.; John S. Mil- 
ler; Sydney Blumenthal, Blumenthal- 
Kahn Electrical Co.; Joseph A. O’Brien, 
all contractors of Baltimore and William 
H. Miller, Supt. Electrical Department, 
Association of Fire Underwriters of Balti- 
more City. 

The Governor also appointed Jesse 
Fisher and Charles E. Skipper of Annap- 
olis and W. Graig Lord of Glen Burnie 
to the State Board for Anne Arundel 
County, Md. 


MORE APPLIANCES 
IN A.W. HOMES 


The Ohio Edison Company was inter- 
ested in learning to what extent people 
take advantage of adequate wiring to in- 
stall more appliances and use more elec- 
tricity. So they sent a questionnaire to 
120 homes in the Akron District, all of 
which were adequately wired and had 
been occupied before January 1 of this 
year. 

The questionnaire made a comparison 
between the former homes and the new 
houses of those questioned. The survey 
showed a gain for every type of appliance 
and lamp, with increases ranging from 5 
to 300 per cent. 

A further tabulation on the kilowatt- 
hour consumption for 47 customers showed 
that in certified homes there was a total 
of 70,506 kwh. as against 55,788 kwh. in 
comparable months in the customers’ 
homes. 








COMING MEETINGS 


International Association 
spectors—Southwestern Section, Hotel De 
Anaz, San Jose, Calif.. August 25-27. 
Northwestern Section, Winthrop Hotel, 
Tacoma, Wash., Sept. 2-5. Western Sec- 
tion, Hotel St. Paul, St. Paul, Minn., Sept. 
8-10. Eastern Section, Mayflower Hotel, 
Washington, D. C., Sept. 22-24. Southern 
wy oe Hotel, Miami, Fla., Sept. 
=9-Oct. 1. 





of Electrical In- 


National Electrical Contractors Association— 
Annual Convention, Rice Hotel, Houston, 
Texas, Oct. 6-8 


National Electrical Wholesalers Assn.—Semi- 
Annual Convention, Hotel Statler, Detroit, 
Mich., Oct. 14-17 


National Electrical Manufacturers Association 
—Annual Meeting, Waldorf-Astoria Hotel, 
New York, N. Y., Oct. 27-31. 


GET A.W. LICENSES 


The National Adequate Wiring Bureau 
has issued the 49th, 50th, and 51st, licenses 
to operate the Certification Plan to the 
Madison, Wis., A.W. Bureau, the Electri- 


cal League of Rhode Island and _ the 
Kalamazoo, Mich. A.W. Committee, 
respectively. 


The Madison group will certify homes 
in the city of Madison and in a portion of 
Dane County, Wisconsin. The Rhode Is- 
land League will cover the cities of 
Pawtucket, Woonsocket, Central Falls and 
a portion of Providence County. The 
Kalamazoo license has jurisdiction over 
the city of Kalamazoo and portions of 
Kalamazoo County, Michigan. 


A.W. HOUSE IN 
ART MUSEUM 


The “Idea House” at the Walker Art 
Center, Minneapolis, Minn., is the first 
permanent and full-scale exhibition house 


fea 
ing Mrs. Ameri 
“You NEED 
ADEQUATE WIR 


WIRING INFORMATION BOOTH sponsored by the contractors division of the 

Central Jersey Electrical League at a recent Electrical and Gas Appliance Show in 

Trenton, N. ]., provided a means of telling the public about the advantage of ade- 

quate wiring. League officials Ronny King (left) secretary, Bob Kulp, president and 

Charley Burkert, president of the contractors division were more than pleased at the 
response and resultant rewiring orders. 
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attached to any art museum in America. 
It is all-electric and has certified adequate 
wiring. “Electrical pattern for living” is 
thus presented to thousands of prospective 
home buyers in the Twin Cities area. 

The house is located on the grounds 
in the rear of the museum and will re- 
nain aS a permanent educational feature 
of the Walker Art Center. All materials 
and equipment were contributed by some 
forty sponsors. The all-electric features 
were made possible by a cooperative pro- 
gram of the local electrical industry, di- 
rected by the North Central Associated 
Electrical Industries. 


~ 


GEORGE CULLINAN DIES 


George E. Cullinan, retired senior vice- 
president of the Graybar Electric Com- 
pany, died July 25 at Yonkers, N. Y., after 
an extended illness. 

Mr. Cullinan was born in Geneseo, New 
York, August 5, 1878 and obtained his 
education at Geneseo Normal School and 
Williams College. After graduation from 
Williams in 1901, he joined the Statistical 
Department of the Western Electric Com- 
pany where his record had been one of 
steady advancement. 

From chief storekeeper in 1907, he suc- 
cessively advanced to assistant manager and 





George E. Cullinan 


manager of the St. Louis branch, then 
Western District Manager. Following a 
transfer, he became manager of the Chi- 
cago branch, then Central District Man- 
ager. When the Supply Department be- 
came a distinct organization of the Western 
Electric Company in 1923, Mr. Cullinan 
returned to New York as its General Sales 
Manager. In 1926, he became Vice-Presi- 
dent in Charge of Sales of the Graybar 
Electric Company which replaced the Sup- 
ply Department of the Western Electric 
Company. In 1940 he was made Senior 
Vice-President, which position he held until 
his retirement December 31, 1940. 

Mr. Cullinan’s career embodied active 
association and civic work. He was Chair- 
man of the National Electrical Wholesal- 
ers Association, active in several Chambers 
of Commerce, served on the Executive 
Committee of the National Electric Light 
Association and the Society for Electrical 
Development. In 1930 he received the 
James H. McGraw Award Wholesalers 
Medal. 
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WiREMOL 


SURFACE RACEWAY WIRING SYSTEMS 


can save you days and weeks in the rewiring of buildings for new 
ER high efficiency lighting. 

pst With Wiremold you avoid entirely channeling of concrete, 
ft opening up of walls or ceilings, cutting and threading of pipe and 
H 4 the time-costly procedure of fishing new wiring through old em- 
installation bedded conduits. Here are complete connecting and inter-con- 
necting wiring systems installed on the surface . . . neat, permanent, 

safe and meeting every code requirement. Ingenious Wiremold “slip 

eR joint” connections require no threading. Fittings cover practically 





all plant or office needs for light, power, phone and signal system 
wiring. 
costs WIREMOLD INDUSTRIAL FLUORESCENT LIGHTING 
SYSTEMS, including both “‘LINE-O-LAMPS” and unit type indus- 
trial fixtures have been developed around the No. 3000 Raceway and 
fittings . . . by far the most flexible, economical and efficient means 
oa of WIRING for LIGHT and LIGHTING for WORK with cool, high 
LES intensity Fluorescent “ daylight”’. 
a ‘ Write to Wiremold for a copy of our Bulletin ‘“‘New Ways 
interruption to Speed Work... Reduce Rejections ... Cut Costs.” 


of work THE WIREMOLD CO., HARTFORD, CONN. 


WIRING FOR LIGHT...LIGHTING FOR WORK 















FLUORESCENT 
FIXTURES 


Unit Strip for 
100 WATT 
LAMP 







Fixture For 
Two 40 or Two 100 
Watt Lamps 










































PRACTICAL 
FOR USERS 
. - PROFITABLE » CONTRACTORS 


OAMCO Fluorescent Fixtures are correctly designed to give the 
maximum in light output with low maintenance expense. Present 
conditions create a new demand for efficient lighting. OAMCO 
has the unit suited to the need—all Underwriters’ Laboratories 
Approved. Send for new Catalog No. 99 for details of construc- 
tion, prices, etc.—see your Wholesaler. 


OVERBAGH & AYRES MFG. CO. chicucon i 



































































































































MOTOR STARTING 
CAPACITOR 
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STILL THE No. 1 
VENT FAN VALUE 


Here is the biggest Vent Fan value 
today. Nothing approaches it in qual- 


MATCHED to ity, performance, and price. Features 
like these are unusual—enclosed motor 

5 with large oil reservoirs, chrome plated 

the MOTOR . fan blades, streamline design, square 
panel for easy mounting, adjustable 
conduit box, horizontal or vertical 


MADEIN US ABY 
AEROVOX CORPORATION 
NEW BEOFORO MASS A 









































@ Aerovox provides just the right capaci- 
tor for any capacitor-start motor. Standard 
























































or universal types minimize stock require- operation. List prices: 

ments. Exact-duplicates provide precise gS eee ee $9.80 
match. Up-to-date listings facilitate se- Sa 12.50 
lection of right type. And your live-wire Pane 16.50 

local jobber carries a stock for your 

convenience. @ Ask him for latest cata- Write for complete information now. 











log. @ Or write us direct. 














SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 























Offices in all principal cities 
































CANADA: AEROVOX CANADA. Limited Hamilton 
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MASS. CONTRACTORS 
GET FIELD MAN 


The Massachusetts State Association of 
Master Electricians, at a recent meeting, 
appointed a paid field representative to act 


| as a liaison officer between the Associa- 


tion Executive Board and the members in 
the field. 

One of the principal duties of this new 
appointee will be to call on the various 
local contractor associations throughout 
the state and discuss, analyze and suggest 
improvements of local conditions. Also 
coming under his jurisdiction will be the 
investigation of reported trade abuses and 
the general strengthening of local associa- 
tion memberships with a view to bolster- 
ing the work of the State association. 


BOOK REVIEWS 


Handbook of Fire Protection 


This new Ninth Edition of the handbook is a 
comprehensive revision of the last edition pub- 
lished in 1936. Each chapter has been exten- 
sively revised to include all new information 
available together with new tables, charts, dia- 
grams and illustrations. It is compiled by the 
National Fire Protection Association, sponsors of 
the National Electrical Code, as a ready reference 
book on fire protection. 

The book is divided into 59 chapters covering 
all phases of fire prevention, protection and rules 
and regulations. Of particular interest to elec- 
tricians, and plant maintenance men are the chap- 
ters dealing with electricity, lightning, heating 
appliances, dust explosions, gases, hazardous chem- 
icals and explosives, fire resistive construction. 
Entire contents should be of interest to all who 
have anything to do with the design, inspection, 
operation, occupancy or management of plants and 
buildings where fire protection and prevention is 
paramount. The contents have been compiled by 
more than 100 recognized authorities in the vari- 
ous branches of the fire protection engineering 
profession. Crosby-Fiske-Forster Handbook of 
Fire Protection, Ninth Edition. 1300 pages in- 
cluding numerous diagrams, tables, charts and 
illustrations. Price $4.50. Published by National 
Fire Protection Association, 60 Batterymarch 
Street, Boston, Mass. 





Lessons in Arc Welding 


This book is a completely revised and re-edited 


| edition of an earlier publication and includes the 
| latest in are welding practice. The material is 


based on accumulated welding instruction informa- 


| tion from the Lincoln Weldirig School, in opera- 


tion for 24 years. It presents in a concise and 
easily understandable manner the fundamental 
facts of arc welding and contains a wealth of 
comprehensive practical information that will be 
helpful to beginners and experienced welders and 
others seeking a ready reference on arc welding 
and a guide to its proper application. Could be 
used by any plant, school or organization inter- 
ested in training arc welders. . 
The book is a series of 60 lessons presenting 


| the operating principles of arc welders; operating 








technique; welding technique; cutting with the 
electric arc; welding with electrodes for various 
purposes and the use of various electrodes. for 
hard surfacing. These are some of the subjects 
covered. The text explanations are graphically 
supplemented by by-line drawings and _photo- 
granhs. A 25 page section contains questions and 
answers for each lesson, enabling the student to 
periodically check his knowledge. Lessons in 
Arc Welding. Contains 176 pages, 6-in. by 9-in. 
and 170 illustrations including photographs and 
drawings. Semi-flexible, simulated leather bound. 
Price 50 cents in U.S.A.. 75 cents elsewhere. 
Published by The Lincoln Electric Co., Cleveland, 
Ohio. 
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Two appointments have been made in 
General Electric’s Industrial Department 
at Schenectady. 

G. R. Prout, manager of sales in the 
Industrial Control Section, has been ap- 
pointed manager of the Industrial Control 
Division. R. S. Glenn has been appointed 
manager of sales, Industrial Control Divi- 
sion, assisting Mr. Prout. 

W. C. Yates has been relieved of his 
present duties as manager of the Control 
and Renewal Parts division of the Indus- 
trial Department, in order to devote more 
time to his duties as assistant manager of 
the department. W. T. Darcy will continue 
as manager of sales, Renewal Parts Sec- 
tion. 

H. V. Erben, an assistant manager of 
the Central Station Department has been 
appointed department manager. M. O. 
Troy, former manager, will continue as 
commercial vice-president. 


The Herman Nelson Corporation, Mo- 
line, Ill. has purchased the entire assets 
and business of the Autovent Fan & 
Blower Company, Chicago, Ill. The Au- 
tovent line of products will continue to 
be manufactured in the Chicago plant 
under the name of Autovent Fan & 
Blower Division, The Herman Nelson 
Corporation. The personnel of the or- 
ganization will remain unchanged, with 
Joseph E. Truitt as manager. 


Viking Air Conditioning Corporation of 
Cleveland has moved from 9500 Rich- 
mond Ave., S.E. to new quarters at 5600 
Walworth Ave. 


Illinois Electric Porcelain Company, 
Macomb, Ill. announces the election of 
C. W. Kettron as chairman of the board, 
H. P. Kettron as president and A. G. 
Benard as vice-president aand general 
manager. , 


Cutler-Hammer, Inc., Milwaukee has 
transferred C. G. Skidmore from its New 
York to Philadelphia office. 


Quadrangle Manufacturing Co. of Chi- 
cago has appointed Leo P. O’Brien to 
handle its sales in New York City. Mr. 
O’Brien’s headquarters are at 801 Second 
Avenue. 


Holophane Company, Inc., announces the 
appointment of Howard J. Tait as works 
manager at the Newark, Ohio factory. 
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OUTLET BOXES 


Glazed and unglazed styles 
conforming to all existing 
standards of dimensions, 
spacing, position of knock- 
out holes, and mounting 
screws. High mechanical 
and electrical efficiency. 


STANDARD TUBES 


In sizes '/2 to 48 inches, 
5/16- to 3-inch diam- 
eter in following types: 
unglazed, glazed, split, 
floor, split floor, head- 
less, curved end, cross- 
over split, and cross- 

































over. Diameters all 
uniform both inside 
and outside. 








SWITCH BOXES 
Insure greater safety in 


wiring and the elimina- KNOBS 
tion of all grounding haz- Cement coated — nail 
ards. Made of best qual- — genuine leather- 


ity white porcelain. Metal washer — code stand- 
inserts are placed in two ard. They don't chip 
holes of the switch boxes when driven in and 
for receiving screws of they stay in place. 
standard switches, plugs, 
outlets, etc. Knockouts 
for single wires, also for 
cables. Specify and use 
them. 








TOGGLE SWITCH 
PLATE 


All porcelain with 
beveled edge and 
decorative pattern 


An Illinois Porcelain System enables you to orati 
on . 


do an outstanding job as regards modern 
wiring—you are afforded every advantage 
in making easier, safer, more convenient, 
and efficient layouts—you can guarantee 
these porcelain systems for longest service 
life, for safety, and for greatest all around 
satisfaction. Porcelain does not rust or 
corrode. Grounding is unnecessary when 
you use this system. Clamps are not re- 
quired for porcelain boxes. When you sell 
your next wiring, sell an ALL Porcelain 
System. 


CLEATS 

Standard one, two, 
and three-wire 
types. 





TRADE MARK 
Biill Daz 
REGISTERED 
Look for this Trade Mark 


ELECTRIC PORCELAIN CO. 
iMinois 












. . . FOR TOP QUALITY 








Let's Work 
Together-to 
Deliver the 


Goods.... 


The Sherman Mfg. Company to- 
day is turning out materials that 
are vital to industrial expansion 
and defense. Under these condi- 
tions we need your help in order 
to give you the service you re- 
quire. 


Let us know as far in advance as 
possible your actual or estimated 
requirements. Let us advise you 
concerning delivery schedules. 
Work with us, and we think we 
can keep you supplied with the 
goods you need. 


Remember, we want not only your 
present business but your future 
good will, so that you will con- 
tinue to look upon Sherman as 
your preferred source of supply 
on the material we make. 








H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH 





EVERY BATHROOM 
NEEDS THIS 


Extra HEAT 


Milsiitictsstsessee 


You need this bathroom heat every day 
in the year. When it's too warm for unit 
heat or too cold for unit heat alone— 
Thermador Built-In Bathroom Heaters 
are the answer. Just a flip of the switch 
and you are instantly blanketed in flame- 
less, fumeless electric warmth. 


THERMADOR ELECTRIC 
BATHROOM HEATERS 
= THERMADOR ELECTRICAL MFc. Co. 
5119 So. Riverside Dr., Dept. EC 8 
Los Angeles, California 


Gentlemen: 
Please send me complete contractors 
‘Specifications and prices. 


Name 
Street. 
‘City 








State 





ioabenerchunes ean @eenenen 
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! 
Allis-Chalmers Mfg. Co., Milwaukee, has | 
set up a new department known as Pri- | 


thaus, vice-president, as its head, G. V. 
Woody as administrator and O. S. 
Larkby, Jr. as his first assistant. 





| Wilson Lighting, Inc., Chicago, has 
| moved its factory and offices from 411 S. 

Clinton Street to its own building at 
| 152-156 W. Erie St. 


| 

|Industrial Products Company has 
|moved from 800 W. Somerset Street to 
| larger quarters at 2820 N. Fourth Street, 
| Philadelphia, Pa. 


| Airtemp Division, Chrysler Corporation, 
| Dayton, has appointed J. E. Hoyt as 
| regional sales supervisor. 

| 


The B. F. Goodrich Company, Akron, 
Ohio, has named Clyde DeLong as 
operating manager of the mechanical 
sales division. 


With Uncle Sam 


Two of Salt Lake City’s contractors, 
| Vic Cederholm and Mel Hoggan are 
| “in the army now.” Vic is a Ist lieu- 
| tenant of the artillery and Mel is a captain 
| of the infantry. 








New Location 


Russell E. Burns, electrical contractor 
of Burmingham, Mich., has moved his 
headquarters to 880 Bowers Street of that 
city. 


Family Staff 


Charles Davis of C. M. Davis & Sons, 
electrical contractors and engineers of 
Harrisburg, Pa., has a technical staff com- 
posed of four sons. Each one more or less 
specializes in some particular phase of con- 
struction work, one a detail man on the 
board, one a field man etc. They are now 
doing an REA job for the Southern Mary- 
land Tri-County Cooperative with D. H. 
Davis handling all field operations and 
W. L. Davis, another son, the job of fore- 
man. Forty men and three completely 
equipped line trucks speed up the job. 





orities Management, w‘th L. W. Gro-| 








Every phase of electrical 
maintenance and repair work 


covered in this Library 


5 volumes 
of practical 
how-to-do-it information 


Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks. 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in 
repair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 
and diagrams 


These books show you how to 


—_ all types of motor and generator 

units ; 

—locate breaks in armature windings and do 
a workmanlike job of rewinding; 

—know just what is wrong with an electrical 
machine and take charge of installation and 
maintenance work ; 

—make accurate tests of switchboards and 
apparatus and correctly balance the power 
with the load; 

—handle every sort of wiring job; 

—show competence, whether it be in the use 
of a Stillson wrench or a Wheatstone bridge. 


New trouble-shooting book 


Now, in addition to four well-known practical 
books on all details of testing, connecting, rewind- 
ing, installing and maintaining electrical machin- 
ery, the Library includes Stafford’s Troubles of 
Electrical Equipment, a handy book full of helpful 
maintenance information, special trouble-shooting 
charts, explanation of symptoms and causes of 
machinery troubles, specific remedies, etc. This 
revised library gives you the ability to handle 
bigger jobs with surety of results. 


10 days’ examination 
Easy monthly payments 


We want you to examine this Library for 10 days. If 
you don’t want the books at the end of that time, there’s 
no obligation to keep them. On the other hand if you 
decide you want the help these books can give, start the 
small monthly payments then, and in a short time the 
books are yours, right while you have been using them. 
Send the coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 

330 W. 42nd St., New York, N. Y. 

Send me Electrical Maintenance and Repair Library, 5 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $2.00 
a month until $15.00 has been paid. Otherwise I wil) 
return the books postpaid. 








Signature 


City and State 
Firm or Employer 


BO, 6:60 0000.66 00004090060006600000e0000008 E.C. 8-45 
(Books sent on approval in U. S. and Canada only.) 
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Light as Advertsing CONSTRUCTION AND 


Miss Mabel Dalrymple, lighting advisor 


of the Industrial Electric Company in CHANGEOVERS 
Wichita, Kan., has worked out a smart 


and effective approach for closing fluor- 


escent lighting jobs in small retail stores. e * 
Armed with a long term and liberal With Po rto-Power Pipe Benders 
time payment plan, Miss Dalrymple works Toughest bending jobs like this 


around the usual objections to heavy cap- | fe easy with Porto-Power. What's BIG EXTRA UT 
ital investment, by pointing out to the more, you can do ‘em right on A UTILITY 


. the job — smoothly, accurately 
customer that under the time payment | gag plenty fast. Dependable The same hydraulic unit that does 


plan the lighting system can be written off Porto-Power Pipe Benders handle the pipe bending accomplishes 
in the —o — a oe = 1” to 4” diameter pipe and rigid oe sade oot bie Caan ba oe 
a small clothing store the fluorescent light- conduit with big savings! : 1 

ing installation amounted to approximately during electrical installations and 


I changeovers. Only B 
$600. On the time payment plan this was ian ann this > ~- vamet Wome 
about $30 a month. As a capital invest- 


for illustrated catalog. 
ment the sum looks large but the $30 a 
month tucked into the advertising budget 


is practically unnoticed. PUSHOVER BUILD 
ANY SPAN YOUR OWN 
— any angle. PRESS for use 
— Operator with 20-ton 
stands safely ram. Free 
at distance. blueprints! 


to lrw @) 
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LIFT FROM 


| 3%” off the PULL wheels, 
groundto geassende’ 
eys, quickly 

and safely. 


height of 
8, 


” 


BLACKHAWK Bre 


| WORLD’S LARGEST MANUFACTURER OF HYDRAULIC JACKS BLACKHAWK MPG. C0. 
Dept. P2081, Milwaukee, Wis. 


CHATTANOOGA CONTRACTORS —_— 
barge up the river to Lake Chickamauga 


with other electric leaguers at annual | 
outing complete with boxes of southern a ae 0) R B @) X 7 S d ft d 
fried chicken. Seated, V. Clark, Lloyd 


Ragon, Sr.; standing, Wm. Jewell, Tom WI R | \ G S ~ é C | iy LTl 7 S 
Reeve, Paul Curtis and Lloyd Ragon, Jr. L 

















None Too Big 


Honors for connecting up the 40,000 enreiann po 


hp. 6900-volt propeller motor in the new 
wind tunnel at Wright Field, Ohio, go to 
the Franklin Electric Co., Pittsburgh. This, 
the largest motor ever installed for such a 
purpose, was a big baby. But, then, they 
don’t come too big or too small for the 
Franklin outfit. 





- 470 PIPE OR CONDUIT 
HANGER 


N>. 330 LATROBE TOM 


Timmers on Board THUMB UTILITY 





OUTLET 
The appointment of Francis Timmers 
as journeyman representative to the local | 
board of examiners for electricians, was | Compact and neat. 
recently approved by the City Council of Available with 4" 


Green Bay, Wisconsin. | or 34" brass pipe 


| extension. Also La- 


e Pipe support turns freely, allowin 
Nautical Commuter trobe Duplex Tele- pipe to run parallel or’ at right 





7 ; ; angles to beam. Does awa th 
C. R. Harper, Washington D. C. elec- phone Nozzles. drilling or use of straps. Handles 
: I gic is Vy". 34" and |" pi 
trical contractor and a director of the Sf" thick. atten, To be used in wood 








Electrical Contractors Association of 
Washington is being kept busy these days 
commuting by boat to Norfolk, Va., where 
he is wiring about 1000 houses at Camp 
Stuart. Reports show he is doing them | LATROBE 
at the rate of more than 100 per week. 


installations and other 
locations free from 


FULLMAN MFG. COMPANY ones or ate 


* PENNSYLVANIA cal injury. 
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Relay 


An improved a.c. tripping form of IAC 
relay, rated to interrupt 100 amperes around 
a trip coil, has been developed. New de- 
sign uses a thicker contact brush and 
larger contacts, which retain heat thrown 
off by arc and permits rating of 100 am- 
peres for two seconds. Trip coils with 
resistances up to four ohms can be safely 
handled with new relay, it is claimed, but 
contact pressure is weakened when carry- 
ing current too long. Beryllium copper is 
used for contact brush. General Electric 
Co., Schenectady, N. Y. 


r —_ 
| 





G-E 1AC RELAY 


Fluorescent Lighting 


A new two light fluorescent fixture de- 
signed for general lighting in all types of 
commercial installations. Ribbed, high 
light transmission glass conceals the lamps. 
Available for 2—48-in. 40-watt, 2—60-in. 
100 watt or 4—48-in. 40 watt lamps. Re- 
flecting surface is made of chip-proof 
washable “Klasium White”. Fixture is 
finished in bronze and white with Luminex 
trim. Lighting Products, Inc., Highland 
Park, IIl. 





LIGHTING PRODUCTS FLUORESCENT LUMINAIRE 
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JEFFERSON SOLENOIDS 


This new complete line of solenoids com- 
prises a wide range of sizes with strokes. 
Large sizes are used on machine tools, feed 
mechanisms, canning and bottling machin- 
ery, textile machines, damper control, elec- 
trically operated valves, ratchet mechan- 
isms, brakes, clutch levers. Small sizes 
and short stroke solenoids are used in a 
wide variety of applications. Automatic 
operation can be effected by means of 
limit switches, mercury contacts, pressure 
switches or push buttons. Made for con- 
tinuous or intermittent duty in voltages 
up to 500 volt, 25 or 50/60 cycles and 
up to 550 volt dc. for intermittent duty 
only. Jefferson Electric Company, Bell- 
wood, III. 





DAY-BRITE “KINGSWAY” FIXTURE 


Fluorescent Fixtures 


Two new fluorescent fixtures for com- 
mercial use have been added to this line. 
The “Kingsway” has fluted glass cylinders 
and die-cast ends. It is available in units 
2, 4, 6 and 8 feet long. Also continuous, 
and is for two and three lamps parallel. 
Construction permits easy installation and 
servicing. The “Day-Lume” has molded 
plastic ends and smooth plastic body. It 
is available in two types—suspension type: 
four 40-watt, eight 40-watt, two 100-watt, 
three 100-watt, four 100-watt and six 100- 
watt lamps. Ceiling type: four 40-watt 
and eight 40-watt lamps. Day-Brite Light- 
ing, Inc., 5401 Bulwer Ave., St. Louis, Mo. 





AUTOVENT VENTILATING FAN 


Ventilating Fan 


This ventilating fan is for industrial and 
commercial applications. It is a multiple- 
bladed unit. Fan operates with “V” belt 
drive from standard speed, 1725 rpm. mo- 
tor. It is furnished in capacities of 5,000 
to 23,000 CFM inclusive. Units up to 
36-inch diameter have six blades, sizes up 
to 54-inches have eight blades. Panel has 
14-inch flange all around, with holes 
punched for easy mounting. Unit is alu- 
minum finished with red enamel-coated 
wheel. Autovent Fan & Blower Com- 
pany, 1815 N. Kostner Avenue, Chicago, 
Ill. 


Multi-Breaker 


A new low-cost multi-breaker has been 
developed for use on any normal duty 
application that would otherwise require 
fuses or fused switches. Available in two 
types, M-1 and M-2, these 15 to 100 
ampere, 2 or 3 pole breakers are for use 
on ac. circuits up to 230 volts. Sheet 
steel enclosure is dust-resisting, with 10 
concentric knock-outs for conduit or cable 
connections. In operating, a bimetal ther- 
mal element is actuated by overload or 
short circuit and causes breaker to trip. 
An inverse-time characteristic allows it 
to remain closed during temporary harm- 
less overloads. An indicating target on 
enclosure cover shows when multi-breaker 
has tripped. Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa. 





WESTINGHOUSE MULTI-BREAKER 
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No priorities or restrictions on steel will delay 
modern porcelain protected wiring jobs. And the 


contractor can give the 
safety and convenience. 





BULLETIN 


Defense Production aided through 
Electrical Industry's use of All- 
Porcelain Boxes. Action releases 
vital metals for defense needs. 











Heavy demands of defense industry tax the 
capacity of the nation’s steel producing 
resources. Defense executives urge conser- 
vation of steel for defense use. Deliveries 
on metal products become slower and 
more uncertain. But Modern Porcelain 
Protected Wiring gives the contractor and 
his customer safe, adequate, trouble-free 
wiring without delay. Because Modern 
Porcelain Protected Wiring uses less steel 
than any other approved system of wiring. 


Modern Porcelain Protected Wiring is To- 
day’s safest and most reliable wiring 
method. It has proved its practicability 
over a greater period of time than any 
other wiring method and has progessively 
developed and modernized until today it is 
the system which best provides for greatest 
efficiency, adaptability, permanence and 
economy. It is therefore the logical system 
for the electrical industry to specify and 
use on every job possible, not only to con- 
serve vital metals for defense, but to 
assure a better wiring system for custom- 
ers after the defense effort is over. 


A Modern Porcelain Protected Wiring 
System in an average home saves 40 to 
800 pounds of metal; metals vitally neces- 
sary for the National Defense program. 
In a test layout using 66 switch boxes and 
18 octagon boxes, all metal parts includ- 
ing nails, screws, and the metal parts of 
Porcelain Boxes weighed approximately 
16.5 pounds or less than one-third of the 
metal weight in a non-metallic system, and 
less than one-fifteenth of the metal weight 
in a metallic system of equivalent ade- 


ADVERTISEMENT 





customer more capacity, 


quacy. It is con- 
servatively estimated 
that Porcelain 
Protected Wiring 
Systems during the 
course of the next 
year could save 
enough metal for 
defense to provide 
almost 15,000,000 
rifles for the army 
or almost 1,500,000 
machine guns. 


Modern Porcelain 
Protected Wiring 
permits a reduction 
in the use of metals 
without compro- 
mise with safety or 
adequacy. It is fully 
approved by the 
National Electrical 
Code and permits 
maximum _ current 
capacity ratings on 
wires. As in _ all 
adequately wired 
systems, however, 
suficient copper 
should be installed 
to limit voltage loss 
to two per cent or 
less. 


Electrical porcelain 
materials for Mod- 
ern Porcelain Pro- 
tected Wiring Sys- 
tems are manufac- 
tured by: 


Knox Porcelain Corporation 
Knoxville, Tennessee 


Illinois Electric Porcelain Company 
Macomb, Illinois 


Porcelain Products, Incorporated 
Findlay, Ohio 


and may be obtained through your electrical 
wholesaler. 








Now Ready! 

THE NEW 
NATIONAL 
ELECTRICAL 
CODE HANDBOOK 


COVERING THE NEW 1940 CODE 











By Arthur L. Abbott 


FULLY REVISED 
FIFTH EDITION 
585 pages, 5 x 7%, 
Illustrated, $3.00 

ERE is the elec- 


trical contractor’s 
job book almost com- 


pletely re-written in 
accordance with the 
new 1940 Code re- 





quirements, planned to 
enable electricians to 
understand the new 
rulings of the National 
Electrical Code and to 
do work in accordance 
with the Code. 


Simplifies the Code 
for quick, easy 
application 
It restates rules in 
simple language, plus 


IMPORTANT 
NOTE 


new 


The 1940 
Code _ contains 
more changes 
than any previ- 
ous Code, and 
the new ABBOTT 
covers fully 











* . item of 
explanations, practical | SYeTY * 
directions, and dia- thie new Code. 
grams, showing what 
the rules mean and 


how to apply them. It groups rules in 
Special arrangements, making it easy to 
find ALL rules applying to any given job. 


Some features of this new edition 


® Contains a handy reference table that shows | 


ata glance just what lighting and appliance 
loads may be connected to each of the five 
types of branch circuits described in Art. 210. 


® Concisely explains complicated new rules in 
the Code under which 17 different types of 
insulated conductors are recognized. 


@ Clarifies provisions relating to carrying capa- 
cities, rubber-insulated wires, small-diameter 
wires for rewiring, insulations for extra high 
temperatures, etc. 


@ Presents the motor wiring and protecting 
tables, always an important feature of the 
Handbook, in a new form which makes easy 
the solution of problems which arise when 
determining the rating or setting the fuses 
or circuit breakers protecting motor branch 
circuits. 


weeeeesMail this coupon today for **===5 


10 DAYS’ FREE 
EXAMINATION 


McGraw-Hill Book Co., Inc., 
330 W. 42nd St., N. Y. 


Send me Abbott’s National Electrical Code Hand- 
book for 10 days’ examination on approval. In 10 
days I will send $3.00 plus few cents postage, or 
return book postpaid. (Postage paid on orders ac- 
companied by remittance. ) 


Address 


City and State 


DOE ccccecceccesccuscéccscctvesscecseccecees 
I cncweucceesencenasssccenssancs E.C. 8-41 
(Books sent on approval in U. S. and 


Canada only.) 
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| Service Centers 


| 


A new line of 2, 4 and 6 circuit service 
centers has been developed. They are for 
branch circuit protection in apartment 
buildings, residences and on rural electric 
lines. Flush and surface type cabinets 
have gray crackle finish over rust resist- 
ing coating. Circuit breakers are “Mag- 
nette” non-thermal type. 
magnetic inverse time delay on harmless 
overloads with magnetic instantaneous trip 
on short circuits. Heinemann Electric Co., 
Trenton, N. J. 





HEINEMANN SERVICE CENTERS 


Combination Lighting Unit 


This new commercial pendant lighting 


| unit, known as the Fluorelens-lite, gives. 


both fluorescent and 
Four 
provide indirect lighting; also direct light- 
ing through curved side panels of fluted 


glass. 


incandescent light. 


supply directional down-lighting, behind 
two 12-inch Fresnel lenses. Outside di- 
mensions, 22t-in. by 34}-in. Century 


Lighting, Inc., 419 West 55th Street, New 
York, N. Y. 





CENTURY COMBINATION UNIT 


[FROM PAGE 94] | 





| 8 > ie See a re rR: | 
Pylet with Midget Triploc plug and receptacle 


PYLETS 





They combine | 


fluorescent lamps, 70-watt in all, | 


Two 150-watt incandescent lamps | 


. .. the improved heavy duty 
conduit fittings. Standard and 
| Explosion-proof types 

@ 

| Examine the design of Pylets and you 


| will see how they can help you do an 
easier and better wiring job. 


@ 

PLUGS AND RECEPTACLES 
VAPORTIGHT FIXTURES 
FLOODLIGHT PROJECTORS 
AIRPORT LIGHTING EQUIPMENT 


Write for bulletins 


THE PYLE-NATIONAL 


COMPANY 
1344 North Kostner Avenue 
CHICAGO, ILLINOIS 











iLsCoO 


SOLDERLESS CONNECTORS 


HAVE YOU TRIED 
The New Ilsco Lugs? 












BUILT FOR OVERLOADS! 


The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 











GENTLEMEN 





























ILSCO COPPER TUBE 
AND PRODUCTS, !Nc. 


5629 MADISON ROAD —-- CIN., O. 
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G-E SWITCHGEAR 


Switchgear 


This metal-clad switchgear is designed 
for locations where gear may be subject 
to corrosive and hazardous atmospheres. 
This vertical-lift-type switchgear is avail- 
able in ratings up to and including 15,000 
volts with breaker ratings as high as 500,- 
000 kva. to control incoming lines, feeders 
and motors. It is for either indoor or out- 
door installation. Removable front and 
rear panels are fitted against a neoprene- 
covered felt gasket retained in a protect- 
ing channel. Secondary control devices 
are mounted within each enclosure in 
separate explosion-proof box. Oil circuit 
breaker in equipment can be raised or 
lowered to connected or disconnected posi- 
tion without opening front door. Inter- 
locking arrangement prevents lowering or 


raising a closed circuit breaker. General 
Electric Co., Schenectady, N. Y. 
J 


Pie | 
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WESTINGHOUSE POTENTIAL TRANSFORMER 


Transformer 


This new portable potential transformer 
is for use with portable instruments and 
recorders. It is enclosed in aluminum 
case. All terminals are of polished nickel. 
Terminal markings and polarities are 
clearly marked. These PV-130 transform- 
ers are available for input voltages between 
230 and 2300 v. with 115 volts output on 
60 cycle lines. May be used on all portable 
and laboratory applications in delta con- 
nection, except for standards. Westing- 
house Electric & Manufacturing Co., East 
Pittsburgh, Pa. 
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Lighting Equipment 


A new type of glass enclosed fluores- 
cent lighting equipment adaptable for use 
as single units, double units or continuous 
Line-O-Lamps run. It is built around 
Wiremold No. 3000 channel and fittings 
with addition of decorative mullion and 
end fittings to hold opal reeded glass en- 
closures. Hanger and canopy fittings are 
available for ceiling or suspended instal- 
lations. The Wiremold Company, Hartford, 
Conn. 


WIREMOLD LIGHTING EQUIPMENT 


Multi-Breakers 


New types M-1 and M-2 industrial multi- 
breakers for light and power control have 
been added to this line. Can be supplied 
with either two or three poles and in 
ampere ratings from 15 to 100, for 230- 
volts, a.c. systems only. Quick-make and 
quick-break is provided by cover mech- 
anism which is trip-free so that contacts 
cannot be held closed against overloads. 
Trip units are not interchangeable. Break- 
ers are furnished with both thermal and 
magnetic trip. Colt’s Patent Fire Arms 
Manufacturing Co., Hartford, Conn. 





COLT MULTI-BREAKER 








Paragon 
TIME SWITCHES cre 


TOPS’ 


re oes oe 


IF IT’S PROFIT you want... 
trouble-free profit . . in- 
stall Paragon Time Switches 
Series 300. Here's what they 
offer: (1) are easy to install 
and set, (2) require an ab- 
solute minimum of service, 
(3) are guaranteed to oper- 
ate properly in temperatures 
as low as 20° below zero, 
(4) positively not affected by 
dust, (5) highest type of de- 
sign and construction, (6) 
2,000% greater dial power 





































than required to operate the 4 
switch. eh 


ONLY $13.00 LIST 


Liberal discount. Approved by 
Underwriters. Sold by Elec- 
trical Supply and Sign Supply 
Jobbers, Send for a bulletin. 


PARAGON ELECTRIC COMPANY 


401 S. Dearborn Street, 
Chicago, Ill. 


y overteleya 


Chica 






BUILDERS OF 
‘el, Be men! NSTRUMENTS 


SINCE 1905 





Sturtevant 


Sturtevant Design 7 
Propeller Fan 


Made in sizes 12" to 45" 
inclusive 


Capacities 
—680 to 15,450 c.f. m. 


Direct connected motors 


A V. Propeller Fans also 
available with belc drive 


oe 


Wind-O-Vane Fan Wallvane Fan 
STOCKS CARRIED AT MANY POINTS 
B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Mass. Branches in 40 cities 
DISTRIBUTOR FOR SOUTHEAST: 
NOLAND COMPANY, INC. 


Virginia South Carolina District of Columbia 
North Carolina Maryland Georgia Alabama 

















| NEW AUSTIN ‘‘NX’’ SWITCH BOX 


= ee 


Patents 
Applied 
for 


Made especially for use with 
Non-Metallic Sheathed Cable 


1—Floating clamp is held clear of Pri Out 
for easy insertion of cable. 

2—An entirely new mounting ear permit- 
ting 144" adjustment. 

3—The unique shaped Pri Out takes all 
sizes of cable up to and including two 
and three conductor No. 10. No rough 
edge to injure the braid. 

4—Indenture in clamp and bottom of box 
holds cable rigidly and permanently in 
place. 

5—Knockouts in bottom for fixture stud or 
bar hanger. 

6—Plenty of wiring room. 

7—By removing sides boxes can be built 
into any number of gangs. 

ae — igs furnished with bracket for new 
work. 


WRITE FOR FREE SAMPLE 


The M. B. Austin Company 


110 S. Desplaines St. Chicago, Ill. 

















EQUIPMENT AZ 


[FROM PAGE 97] 


Fluorescent Lighting 


A new fluorescent lighting unit known 
as Model MF-240-N has been designed. 
It uses the new National Transformer 
power unit No. 999, which provides instan- 
taneous starting, without starting switches. 
Also claim that hum, stroboscopic effect 
and radio interference is eliminated by use 
of this new power unit. It accommodates 
two 40 watt mazda F lamps operating on 
60 cycle ac. 110-volt—120-volt circuits. 
The Fostoria Pressed Steel Corp., Fos- 
toria, Ohio. 


FOSTORIA FLUORESCENT UNIT 


Relay 


A new series of relays has been devel- 
oped for use in directional discrimination 
in detection of phase and ground faults. 
Types H-3 and HV-3 high speed, three 
phase directional relays are also used with 
frequency relays to trip tie-line breakers 
on under or over frequency. Glass cover 
permits visual inspection without removal. 
Directional element consists of three elec- 
tromagnets and three loops around a ver- 
tical shaft. Voltage restraint element is 
similar except no current coil is used. 
Double throw silver contacts permit appli- 
cation to either single line or parallel line 
protection. Contacts will close 30 amperes 
at 250 volts dc., and auxiliary relay will 
carry current long enough to trip breaker. 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa. 


I 








WESTINGHOUSE RELAY 


WABASH REFLECTOR LAMP 


Reflector Lamp 


A new “sealed-silver” high voltage 
Birdseye lamp has been developed. Made 
with its own built-in reflector unit in form 
of solid silver lining hermetically sealed 
inside bulb. A nickel neck reflector disc 
redirects light. Available in six sizes 
from 100 to 1,000 watts and in seven dif- 
ferent high voltages from 220 up to 300 
volts. Wabash Appliance Corporation, 
335 Carroll St., Brooklyn, N. Y. 


Junction Boxes 


Two new junction boxes, designed for 
telephone work, have been added to the 
No. 1500 Wiremold “Pancake” overfloor 
raceway. The new narrow type is known 
as the No. 1524G and is for use on straight 
runs. The new deep type is known as the 
No. 1524E and is for use as a straight 
through, tee, elbow or cross outlet. Both 
types have a §-in. squeeze connector. The 
Wiremold Company, Hartford, Conn. 


WIREMOLD 
“PANCAKE” 
OUTLETS 














ALLIS-CHALMERS INDICATING LAMP 


Indicating Lamps 


An improved line of indicating lamps for 
visual or pilot light indication on switch- 
boards, switchgear, panels and controls has 
been developed. One of the features is use 
of special material in color cap which 
allows less lamp voltage with equal bril- 
liance. It consumes approximately 4 watts. 
Color caps are threaded. Receptacle is 
made of insulating material and mounts 
from front of panel through #-inch hole. 
Resistor slips over receptacle. Assembly 
mounts on any thickness of panel up to 
two inches, without panel counterboring. 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
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Bar Hanger oe 
ta | An a rch This bar hanger, known as No. 1919, e LOW FIRST COST 
takes the place of straight, shallow off-set}} e HIGH LIGHTING EFFICIENCY 


and deep off-set bar hanger. It is claimed 


CULL WWest— to eliminate bulge appearing on surface e COOL OPERATION 
0; | ee he » + of plaster board, sheet rock, beaver board,|] @ TYPES FOR LOCAL AND 


because it is nailed between studding or 


joists. When used as shallow offset, line GENERAL ILLUMINATION 


up end legs flush with bottom of joists; e FASY TO INSTALL... 
RENEWABLE FUSES as deep offset, line up end legs %-in. back 

from bottom of joists and straight bar SERVICE ...CLEAN... 
P ” hanger, reverse stud and line up bar flush 

MON- 0- LAG with bottom of joist. The M. B. Austin 
Company, 116 S. Desplaines St., Chicago, MULTI 
Ill. 
FLUORESCENT REFLECTORS 


"RUGGED 
CONSTRUCTION 


EASIER TO RENEW 
MAXIMUM PROTECTION 


Completely approved 


AUSTIN BAR HANGER FLUORITE 


ELECTRICAL MANUFACTURING CO. 


UR 3 COMPANY. Inc. 1840 W. 14th ST., CHICAGO, ILL. 


JAMESTOWN,NEW YORK 




















LIBERTY LE ADS | Window Ventilating Units 
These window ventilating units are for A KE IN 
2 THE NEW Per i | use in apartments, low or flat-roofed Li 
| Se houses, offices and commercial establish- 
PLAQUE LINE me ' | ments. Units may be installed in either APPEARANCE 
ime=)—Ss|:«upper or lower part of window. Smaller, 
Sell them for ci) 20-inch unit, is adjustable for windows 
their beauty | from 274 to 38 inches wide. Larger, 30- 
install them inch unit, may be adjusted to window 
= widths from 32 to 44 inches. Fan blades 
for service! 1 | are protected on interior by small-mesh, all- 
| steel cabinets. General Electric Co., Bridge- 
Mote PL- ~~ ie : i port, Conn. 
plied with 10 volt 
re of 
case through [i ne DIFFERENT IN 


nunciator wire. 


Mounting space : % 
— 46” long x fs . patesarors tego —— 
7%” t ao: SSe-=3 : 














wide for 
Floral Design. 


PL-13 


H hi to fit the times = 2 Because different makes of Fluorescent Ballasts 
ere are chimes to e == 3 - . 

.. . Rew, beautiful wat! decorations, =e : = look alike, and may have the same mounting 
easy to sell, a pleasure to install. % = 2 3 dimensions is not an indication that their oper- 
= 3 ating performance is comparable. Acme Fluor- 


Porcelain covers, with hand painted = Bots ee 
Model PL-2 and _— colors fired in, add distinction and Sse escent ballasts for example have distinct de- 
PL-3 — Suppli sales appeal. Quality mochanism, plus i sign features and “extras” that you can’t see— 


ed : 
with 16 volt 2 coil pleasantly toned chime tubes, add te = | until you’ve put the unit in operation. Then 


and its value. Sell them for beauty, instah 
transformer. them for service. Write us for details you can see how Acme balanced circuit design 
on all types of LIBERTY chimes . improves the starting and operation of all two- 


prices, discounts, ete. Also other lamp units——how Acme noise-insulation makes 
Gaaaase ond cltar denatiing otaae b Acme ballasts really quiet. Better get Bulletin 


#154. 


THE ACME ELECTRIC & MFG. CO. 


36 Water St. Cuba, N. Y. 


LIBERTY BELL MFG. 
= ™ Acme t lectirie 
a @: 4 ew: BOR we 8 ae 


MINERVA - - GHIO 














G-E COOLING UNIT 
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SPECIFYING! 
a 


TAKE INSULATORS AND INSULATING MATERIALS, 
for example: 





LOOKING for a new source of supply on insulating materials? Need a special 
type of insulator for a particular job? Electrical Buyers Reference has the 
answer! 


35 leading insulating manufacturers have cataloged their products in this volume 
. . companies are listed by products . . . trade names are completely indexed 
.. . Here’s the list of companies: 





Accurate Mfg. Co. Illinois Electric Porcelain Co. Porcelain Insulator Corp. 
Acme Wire Co. Imperial Porcelain Works, Portland-Monson Slate Co. 
Akron Porcelain Co. Inc. Ruberoid Co. 
Alberene Stone Corp. Irvington Varnish & Standard Insulation Co. 
Bakelite Corp. Insulator Co. Star Porcelain Co. 
Biwax Corp. Johns-Manville Corp. Synthane Corp. 
Brand & Co., William Macallen Co. Taylor Fibre Co. 
Continental-Diamond Fibre Co: Mica Insulator Co. Union Electrical Porcelain 
Deceleco, Inc. National Vulcanized Fibre Works, Inc. 
Dunn, Inc., Struthers Co. United States Rubber Co. 
Formica Insulation Co. New England Mica Co. Van Cleef Bros. 
General Electric Co. ' New Jersey Wood Finishing Wilmington Fibre Specialty 
Hazard Insulated Wire Co. Co. 

Division Okonite Co. Zophar Mills, Inc. 


JUST TO SHOW you the type of material available, we’ve clipped out some of 
the pages from the catalogs of these 35 manufacturers of insulators and insulat- 
ing materials who have condensed catalog data in Electrical'Buyers Reference. 
These catalog pages give you buying information . . . types of products, uses, 
names and addresses of representatives. 


And this is only one product. Electrical Buyers Reference puts the condensed 
catalogs of 238 leading manufacturers of electrical and allied products on your 
desk, in one handy, completely indexed volume! 


An index of trade names? Of course! Of product classifications? You bet! An 
index of all the manufacturers of all the electrical products you can think of? 
Just about! So we say: USE YOUR ELECTRICAL BUYERS REFERENCE ... 
it’s the streamlined, one-volume reference book which answers buying and 
specifying questions. 
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McGRAW-HILL PUBLISHING CO., INC. 
330 W. 42nd Street New York, N.Y. 








MARTIN Portable 
VISE STAND and PIPE BENDER 


Here is a genuine 
time-saver for cutting 
or threading conduit 
up to2%”. Bend- 
ing capacity %”. 
Carry the Martin 
Vise Stand and 
Pipe Bender on 
the job — it’s 
really portable. 
Write for com- 
plete details and prices. 

Also made in a larger siseo—5%” vise 

capacity with 1” bender capacity. 


H. P. MARTIN & SONS 
800 W. 12th St. Owensboro, Ky. 










Sets up in a half 
minute and stands 
hitching 








Ads Helpful! 


They are full of data on 


@ new products 
@ new methods 
® profitable buying 
® profitable selling 


So read them all—you'll be well 
repaid for your time! 


IT PAYS to read 


Electrical Contracting 
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SEARCHLIGHT SECTION 


For Rates see page 110 June Issue 














POSITION VACANT 


(See also “Selling Opportunity Offered’’) 





TROUBLE SHOOTERS, Armature and Stator 

Winders, are offered permanent positions 
with one of New England’s largest and most 
successful independent repair shops. Only men 
of good character, long experience, and excep- 
tional ability capable of rapid development to 
positions of responsibility will be considered. 
Our employees know of this advertisement. All 
applications will be treated as confidential. 
P-25, Electrical Contracting, 330 W. 42nd St., 
New York, N. Y. 








OPPORTUNITY OFFERED 


OLD RELIABLE MANUFACTURER offers 

wonderful opportunity for full time salesman 
to cover the states of Arkansas, Louisiana, Ok- 
lahoma and Texas with a fast selling line of 
Fluorescent units, residential fixtures and floor 
lamps direct to electrical jobbers, hardware 
jobbers and dealers. The Frankelite Co., 2622 
E. 5ist St., Cleveland, Ohio. 











Usep EQUIPMENT 


FOR SALE 























EDUCATIONAL 





AVIATION NEEDS ELECTRICIANS! Under- 

standing of electricity and wiring is of great 
value in radio, instrument, and electrical in- 
Stallation work in aircraft manufacturing... 
and in instrument maintenance. Your previous 
experience, plus special aircraft instrument 
training, leads to these interesting, good-pay 
jobs. This training prepares you for a lifetime 
career in aircraft manufacturing industry, with 
airlines, or in Civil Service at Army and Navy 
aircraft maintenance depot. Write American 
School of Aircraft Instruments, Dept. E-8, 3903 
San Fernando Road, Glendale, Calif. 





WANTED 


Sales Representatives 
for 


FLUORESCENT FIXTURES 


Established nationally advertised line of 
strip, Industrial units, Troffers, and Win- 
dow Units. Various territories open for 
experienced men with following, calling on 
jobbers. 


A. L. SMITH IRON COMPANY 


Chelsea, Mass. 


OIL SWITCHES 


AIR CIRCUIT 
BREAKERS 


TRANSFORMERS 
COMPENSATORS 


BOUGHT—SOLD 


CIRCUIT BREAKER COMPANY 


Division of Electric Equipment Co. 
347 N. CLINTON AVE. ROCHESTER, N. Y. 





L 











ANOTHER OPPORTUNITY 
FOR ELECTRICAL DEALERS 





You can buy completely overhauled and per- 


formance tested electric motors, generators, 
transformers, MG sets, welders, platers, etc., 
from Moreco and Resel/ at competitive prices 
and still make plenty profit. Send us your 
inquiries. We co-operate with dealers. 


100 KVA, Crocker-Wheeler, 3 phase, 60 cycle, 2300 
volt, 257 RPM, size 101S-28 alternating current 
generator with direct connected exciter. 


THE MOTOR REPAIR & MFG. CO. 











1560 Hamilton Ave. Cleveland, Ohio 


Here’s a Bargain—Can you sell it? 














WANTED 











SALES AGENTS with Trade Connections, 
familiar with Fluorescent Lighting, to 
represent a responsible manufacturer of 
First Quality Units. Good opportunities 
for qualified, experienced men in various 
localities. Write: SW-24, Electrical Con- 
tracting, 330 W. 42nd St., New York. 














Wanted 
Any quantity of 

COPPER MAGNET WIRE 
Double Cotton Covered, Square, Round, 
or Rectangular. Heavy Sizes Preferred— 
From No. 1 to 15. Must be New and in 
good shape. Send us Listings and Prices. 
Phila. Transformer Co, 2829 CEDAR ST. 

PHILADELPHIA, PA. 
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QUPMENYYZ 


- [FROM PAGE 99} 


Fluorescent Equipment 


New combination lampholders, starter 
sockets and starters for T-17 100-watt 
fluorescent lamps have been developed. 
Lampholders are of the rotating lock 
type and available with or without mount- 
ing brackets. Combination lampholder and 
inverted starter socket permits starters to 
be replaced without removing lamps from 
fixtures. These devices are suitable for 
ceiling fixtures. Either 2-contact or 4-con- 
tact starters can be used in new starter 
sockets. General Electric Co., Bridgeport, 
Conn. 








G-E FLUORESCENT EQUIPMENT 


Interchangeable Fittings 


A new development now makes it pos- 
sible to use any of this line of fittings 
either with threaded conduit, thin-wall 
tubing or thick-wall threadless conduit. 
This is accomplished by means of inter- 
changeable bushings at the hubs of the 
fittings. Bushings for both threadless con- 
duits are slotted for tightening and have 
parallel inside rings to insure perfect grip- 
ping and grounding. Those for threaded 


conduit are solid and are tapped to receive 
Bushings can be stocked for use 
Kondu Corpora- 


conduit. 
on any of these fittings. 
tion, Erie, Pa. 


































































KONDU INTERCHANGEABLE BUSHINGS 
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Terminal Strips 


New No. 150 series barrier terminal 
strips have been designed for industrial 
requirements. Body is of heavy molded WHERE TO BUY 
Bakelite, with barriers between each set 
of terminals, following around edge of strip 
and terminating with base. They give 


tal-to-metal spacing and prevent direct . . . 
shorts from frayed wires at terminals. The Equipment, Materials and Supplies for 
new series consists of three sizes—No. 150 . . 
have 10-32 screws, with §-in. metal-to-metal Electrical Construction— Maintenance— Repairs 


spacing; No. 151 have 12-32 screws, with 
3.in. spacing and No. 152 have 2-in.-28 
screws, with l-in. spacing. Howard B. 
Jones, 2300 Wabansia Ave., Chicago, III. 


























TEST-O-LITE ) WILEY FLEUR-0-LIERS 


Tests Everything Electrical 
From 100 to 550 Volts APPLIANCES 


Indispensable to electricians. 
Equipped with Neon light 
which tells instantly where 
trouble lies in electric circuits, 
fuses, cut-outs, motors, radios, 
electric appliances; indicates 
hot or grounded wires; tells “THE 
A.C. from D.C. LEADER" 


Only TEST-O-LITE, original Certified by Electrical 
Testing Laboratory 


MOTORS 



















TERMINAL STRIPS Neon tester, has exclusive 


patented safety features. A complete line of widely applicable FLavn-0- 
Far superior to clumsy test LIERS, with a record of many large and successful 
. bulb. Fountain pen size , ’ 
REPRESENTATIVES 
with pocket cli. Usetal | | ont com Siy ed at 
+ H nd substan 
Electric Drill wae a $1.50 high quality line. 
° Write for Booklet EC-81. 
The Speedway }-in. electric drill has at leading jobbers. 
the new type grip breastplate handle. It L Ss BRACH R. Oe W. WILEY, INC. 
i higt ered, heavy duty tool light naa 777 Hertel Ave. Buffalo, N. Y. 
echo Papen Frat . MANUFACTURING CORPORATION Member FLEUR-O-LIER Association 


enough for portable use. Some of the fea- 
tures are specially wound, high torque 
back geared Universa! motor; self-align- 
ing, oilless bearings, and forced air cool- 
ing. The drill’s low load speed makes it 
adaptable for use with carbide drill bits in 
drilling brick, stone, concrete, as well as . 

steel, iron and wood. Speedway Mfg. Co., on a te 
1834 S. 52d Ave., Chicago, III. owest cost. Used to fur- 


nish a continuous source 
of supply to lighting cir- 
} cuits in hospitals, the- 
atres, buildings, etc. 

18 sizes. 30 amps to 600 
amps., A.C. or D.C. 











57 Dickerson St., Newark, N. J. 


fev ZENITH 
AUTOMATIC iss 
Cost” tTRaNsFER switcn Delivety 
















wick 


UNDERWRITERS APPROVED 


3 A G LITTELFUSES 
Sle-blr Lp Stantau C Sleeve 


4108 AMR 


















RATING 
4,10 Jame. 








Keplaces large and bulky cartridge type 
fuses and their bulky mountings. Space 
savers. 16 sizes—ratings from 1/100 to 











— Il Underwriters’ 
Camas. , complete line and low hea i aan” ” ” 
prices. Write today. 

ZENITH ELECTRIC CO. LITTELFUSE, INC. 
845 S. Wabash Ave. Chicago, Illinois 4789 N. Ravenswood Ave. Chicago, Ill. 

















New WHERE-T0-BUY Advertisements 


received by August 22nd will 
appear in the September Issue, 
subject to space limitations. 





Lect Oponglgsl 
sor Giny TypeDoov, 
_DOORS*“°OPERATORS INC, j 
| ABZ * TIFFIN, OHIO |. 





SPEEDWAY ELECTRIC DRILL 























A new non-automatic enclosed De-ion 
circuit interrupter designed for disconnect- | 


ing or interrupting of circuits in outdoor, | ' HERE T s B i 


damp, wet or dusty locations. It is used | May be a question that comes up frequently in connection with 


in industrial plants, commercial establish- P ° . . : 
ments or any place where water or dust special equipment, materials or supplies needed on electrical 


tight non-fusible switches were formerly construction, maintenance or repair work. If this or other adver- 


Circuit Interrupter | 
| 


used. Enclosures are furnished in either tising in this issue does not supply the answer write 


cast aluminum or cast iron. Current rat- 

ings range from 50 to 600 amperes, 2 or ELECTRICAL CONTRACTING 

3 Poles, at 250 to 600 volts a.c, and 330 West 42nd Street New York, N. Y. 
125/250 to 250 volts d.c. Westinghouse | 


Electric & Mfg. Co., East Pittsburgh, Pa. | 
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the RATTAN Man Says: 


(Trade Mark Keg.) 


"Many modern in- 
dustrial fixture light- 
ing circuits require 
No. 12 wire. You 
can make these con- 
nections with 








eA 


The MARR No. 2 


—the solderless connector 
that does the job cheaper 
and better than with 
tape,’ older and torch.’s 


A PERFECT JOINT CONNECTOR 


(Cap made of Bakelite) 
m —ESPECIALLY ADAPTED 
FOR #12 WIRE 


The MARR No. 2 gives you a 
solid, permanent connection, 
too. You simply insert the 
wires, tighten with a screw 
driver, turn on the Bakelite 
cap—and you're all set! 


Approved by 
Underwriters 

















Acme Elec. Mfg. Co 

*Adam Elec. Co., Frank 

* Aerovox Corp 

Aluminum Co. of Amer 

American Automatic Elec. Sales Co.. 
*American Steel & Wire Co 
Anaconda Wire & Cable Co 
*Appleton Electric Co 

*Austin Co., M. B 


Beaver Pipe Tools, Inc 

Blackhawk Mfg. Co 

Brach Mfg. Corp., L. S...........-- 103 
*Briegel Method Tool Co 50 
Bunting Brass & Bronze Co........ 54 
*Burndy Engineering Co 


*Carboloy Co., 

Century Electric Co 

*Chase-Shawmut Co 

*Chicago Transformer Corp 

Ce BRD Si onc cissrccccesss 102 
Classified Advertising 

Crescent Ins. Wire & Cable Co...... 38 
*Curtis Lighting, Ive 


Alphabetical Index to Advertisers 


Mallory & Co., Inc., P. R 
Martin & Sons, H. 
McGraw-Hill Book Co 
Metropolitan Device Corp 


Mitchell Mfg. Co 
*Monarch Fuse Co 
Motor Repair & Mfg. Co 
Multi Elec. Mfg. Co 


National Elec. Products Corp 


*Okonite Co 
*Overbagh & Ayres Mfg. Co 


Paine Co., 

Paragon Elec. Co 

Pass & Seymour, Inc 

*Penn-Union Elec. Corp 

Philadelphia Transformer Co....... 102 
Porcelain Group 

Porcelain Products, Inc 

Pyle National Co 


.. WRITE TODAY FOR FREE SAMPLES! A 
SEE YOUR ELECTRICAL DEALER 


THE RATTAN MANUFACTURING COMPANY 
522 STATE STREET NEW HAVEN, CONN. 


GENERAL SALES AGENTS: HATHEWAY AND CO. 


*Cutler-Hammer, 


*Rattan Mfg. Co 
*Reliance Automatic Lighting Co.... 
*Republic Steel Corp 


*Day Brite Lighting. 'ne..........34. 35 
*Doors & Operators, Inc 


75 Montgomery St., Jersey City, N. J., U.S.A. 











Synchronous 


ELECTRIC TIME SWITCHES 


CONTRACTORS LIKE THEM BECAUSE: 
they are dependable and easy to install 


USERS LIKE THEM BECAUSE: 


of economical operation and low cost 


The Badger line of Time Switches is always 
in demand by Contractors who want depend- 
ability, accura and the right type for a 
, oy c need. ey know from capetlonee 
at this is the line that gives them success- 
ful, profitable installations. They know 
when they install Badger Synchronous Elec- 
tric Time Switches for their customers they 
are giving them complete satisfaction— 
accurate timing, economical operation, de- 
mdable service. You can’t wrong on 
adger. Write for more particulars or see 
your Wholesaler. 


RELIANCE AUTOMATIC LIGHTING COMPANY 


1937 MEAD STREET RACINE, WISCONSIN 
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Educational 
Employment 


*Fairbanks, Morse & Co 


| *Fast & Co., John E 


Fleur-O-Lier Mfrs 


*Fullman Mfg. 


General Cable Coep.......csccccces 37 
*General Electric Co. (Bridgeport) 
Back Cover, 68, 78. 82, 83 
*General Electric Co. (Nela Park).. 14 
*General Electric Co. (Schenectady) 
Inside Front Cover, 44, 62, 63, 73 
*Graybar Electric C 18 
*Greenlee Tool Co 40 
Guth Co., Edw. 71 


*Hazards Ins. Wire Works Div....... : 
*Hygrade-Sylvania Corp 77 


*Illinois Electric Porcelain Co... .91, 
*Ilsco Copper Tube & Products, Inc. . 
Insulation & Wires, 


*Klein & Sons, Math 


Knox Porcelain Corp 


Liberty Bell Mfg. Co 
Littlefuse, Inc 


pe DD eer ere Tee 49 
*Roeblings Sons Co., J. A 


*Sangamo Electric Co 
Searchlight Section 
*Sherman Mfg. Co., 
Signal Electric Mfg. Co 
Simplex Wire & Cable Co 
Smith Iron Co., 

Spang Chalfant, Inc 
Square D Co 

*Steel & Tubes Division 
*Sturtevant Co., 


*Thermador Elec’l. Mfg. Co......... 92 
Ue WON Be Gin on ksiccccvccacs 58 


*Union Metal Mfg. Co 

*United States Rubber Co 

*United States Steel Co.............. 65 
Used Equipment 


Where To Buy 
Wiley, Inc., 
*Wiremold Co 


Youngstown Sheet & Tube Co...... 12 
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% These companies have supplied additional buying information on 
their products in the 1941 edition of the Electrical Buyers’ Reference. 
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above « Mr. R. W. Bramberg, prominent Chicago builder and realtor, 
has built more than 700 homes in the Chicago metropolitan area— 
no two of them alike. He always specifies Square D Multi-breakers. 


at right « Mr. Bramberg discusses building details with a client. Be- 
hind them is a framed photograph of the Bramberg-built home which 
won first honors for architectural design in a recent national contest. 


below ¢ Three Bramberg houses in the beautiful North Oak Park sec- 
tion. They reflect the charm and distinctive design which Mr. Bramberg 
builds into every one of his homes. The use of Multi-breakers evidences 
the importance which he assigns to quality equipment and features. 


UILDERS and realtors such as Mr. Bramberg are a 
source of a lot of worthwhile business for electrical 
contractors. 

In contacting them, you'll find the Square D Multi- 
breaker an ideal subject of approach. They will be quick 
to appreciate, in circuit breaker protection and conven- 
ience, the kind of visible value that helps sell homes. 

Square D Multi-breakers eliminate fuses completely. 
Yet they seldom cost more than ordinary switch and fuse 
equipment—often less. 

Why not cultivate the progressive builders 
and realtors in your locality? Tell them the 
Multi-breaker Story. If you want to brush 
up on all the facts, write for Bulletin CA-4000. 


at right ¢ the Square D Multi-breaker is neat and compact; can 
be installed in any convenient wall. When a short circuit or dan- 
gerous overload occurs, the circuit is cut off automatically. A simple 
movement of the shock-proof lever restores current after the cause 
of the overload has been removed. No delays. Nothing to replace. 


CALL IN A SQUARE D MAN 





SQUARE [] COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 


N CRNADAR: SQUARE OD COMPANY CANADA LIMITED, TORONTO, ONTARIO 

















G.E. Offers 


WIRING MATERIALS 
for Today’s Needs 











OU’LL find exactly the right wiring mate- 

rials for new wiring systems, for modern- 
ization work, and for maintenance in the G-E 
line. These materials are conveniently available 
in your territory, too. G-E Merchandise Dis- 
tributors are located at all key points in the 
country. 

G-E wiring materials all have the same 
uniform high quality and are designed to be 
used together and to give enduring service. The 
line includes conduit, wire and cable and 
wiring devices. 


GENERAL % ELECTRIC 





WIRING 
MANUAL 
FREE 


General Electric has prepared a manual 
called *‘Adequate Wiring for Industry” 
which describes modern wiring methods 
and materials. You’ll find it helpful in 
checking and planning industrial wiring. 
The manual interprets wiring in terms of 
savings and service. 

For a free copy of this manual and for 
further information about G-E wiring 
materials see the nearest G-E Merchan- 
dise Distributor or mail the coupon. 


General Electric Company 
Section CDW-188 
Appliance and Merchandise Dept. 
Bridgeport, Conn. 


Sirs: Please send me free a copy of “Adequate Wiring 
for Industry” with information about G-E Wiring Materials. 





